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ABSTRACT 
 
 The World Wide Web is an effective mode for delivering health behavior programs, yet 
major limitations remain (e.g., cost of development, time and resource intensive, limited 
interactivity). Web 2.0, however, has the potential to deliver highly customizable and socially 
interactive behavioral interventions with fewer constraints. Thus, the evaluation of social media 
as a means to influence health behaviors is warranted. The purpose of this randomized controlled 
pilot trial was to examine the efficacy of using an established social networking platform (i.e., 
Facebook) to deliver an eight-week physical activity intervention to a sample of low-active 
adolescents (N = 21; M age = 13.48 years). Participants were randomized to either a social 
cognitive-based condition (i.e., Behavioral group) or an attentional control (i.e., Informational 
group).  Both conditions received access to a study-specific Facebook Group where two daily 
Wall Posts containing youth-based physical activity information and resources were made by the 
Group’s administrator.  Primary outcomes included physical activity, as assessed by 
accelerometry and self-report, as well as self-efficacy, outcome expectations, goals, and barriers 
related to physical activity.  Effect sizes (Cohen’s d) were calculated within groups to determine 
differential treatment effects on outcome variables.  Results revealed that involvement in the 
Behavioral group generally produced greater effects on primary outcomes compared to the 
Informational group.   Specifically, the Behavioral group experienced large and positive changes 
in subjectively assessed moderate-vigorous (d = 0.86) and leisure-time (d = 1.12) physical 
activity, as well as changes in objectively assessed moderate-vigorous (d = 0.85) and total (d = 
0.81) physical activity, whereas the Informational group experienced small to moderate changes.  
These results suggest that a social cognitive-based intervention delivered via social media has the 
potential to positively influence physical activity levels in low-active adolescents. 
iii 
 
ACKNOWLEDGEMENTS 
I would like to express my gratitude to the individuals who have provided me with their 
invaluable support and guidance throughout my doctoral studies.  First of all, I would like to 
acknowledge my advisor, Dr. Edward McAuley, for his exceptional mentorship during my 
graduate career.  Working with Dr. McAuley has provided me with countless opportunities and 
priceless experiences which have allowed me to become the independent thinker and well-
rounded researcher that I am today.  I thank him for shepherding me to the successful conclusion 
of my doctoral dissertation and for his continued assistance with my ongoing development as a 
professional in the field of biobehavioral kinesiology.  Furthermore, I would like to thank my 
committee members, Drs. Charles Hillman, Diana Grigsby-Toussaint, and Marian Huhman, for 
their sincere interest in and contributions toward the completion of this dissertation.  I am 
eternally grateful for their instrumental support and thank them for their assistance in the 
conceptualization, delivery, and completion of this research trial. I would also like to extend my 
sincerest appreciation to the staff and research assistants of the Exercise Psychology Laboratory, 
as well as to the Department of Kinesiology and Community Health, for fostering my 
development in a very supportive and team-oriented environment.  I also wish to thank my 
mother, Wiesława, and father, Romuald, for their unconditional love and undivided support of 
my academic aspirations.  Finally, I would like to express my thanks to the Blessed Virgin Mary 
for her prayers of support and to God for providing me with the strength and focus to achieve 
this life goal. 
 
 
 
 
 
 
iv 
 
TABLE OF CONTENTS 
 
CHAPTER I: INTRODUCTION . . . . . . . .         1 
CHAPTER II: LITERATURE REVIEW . . . . . . .         7 
CHAPTER III: RESEARCH DESIGN AND METHODS . . . . .       34 
CHAPTER IV: RESULTS . . . . . . . . .       49 
CHAPTER V: DISCUSSION . . . . . . . .  .       56 
REFERENCES . . . . . . . . . .       67 
CONSORT . . . . . . . . . .  .       87 
STUDY TABLES . . . . . . . . .  .       88 
        
 
 
 
 
 
 
 
 
 
 
 
 
 
v 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 
 
CHAPTER I: INTRODUCTION 
 
Currently, physical activity levels among adolescents are at all-time lows (Coe, 
Pivarnik, Womack, Reeves, & Malina, 2006; Salmon & Timperio, 2007), with less than 
one in five American adolescents reporting regular participation (CDC, 2011).  
Contributing to this problem is the fact that pursuits of sedentary behaviors (e.g., 
watching television, playing video games) by this demographic have steadily and 
significantly increased over the past few decades (Pate, Mitchell, Byun, & Dowda, 2011).  
These high rates of physical inactivity and engagement in sedentary behaviors among 
adolescents are troubling from both a health and developmental perspective.  It has been 
well-established that increased involvement in various forms of physical activity (e.g., 
exercise, sport, play, leisure, transportation, etc.) is known to lead to an array of health-
related benefits including, but not limited to, physical health (e.g., fat loss and 
musculoskeletal health; Strong et al., 2005), mental health (e.g., reduced anxiety and 
improved self-esteem; Biddle & Asare, 2011), cognitive health (e.g., increased academic 
achievement; Sibley & Etnier, 2003), and behavioral health (e.g., favorable adolescent 
risk profiles; Nelson & Gordon-Larsen, 2006).  The US Department of Health and 
Human Services (2008) national physical activity guidelines recommend engagement in 
at least 60 minutes of intermittent moderately to vigorously intense physical activities on 
a daily basis for children and adolescents.  The release of the national guidelines is of 
importance to clinicians, behavioral scientists, and public health experts, as it signifies 
the increasing prominence of physical activity promotion as a national health goal 
(USDHHS, 2008).   
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Given the importance of establishing physical activity as a lifelong behavior 
(Sallis et al., 1992; Telama & Yang, 1997), it is vital to implement physical activity 
interventions during the earlier stages of life with the goal of improving behavioral 
adherence and maintenance.  Traditionally, physical activity interventions for youth have 
often used in-person, center-based modes of delivery.  The extensive literature base 
regarding the effectiveness of these behavioral programs has revealed mostly positive 
outcomes (van den Berg, Schoones, & Vliet Vlieland, 2007).  Although these face-to-face 
interventions have been identified as the “gold standard” of behavioral therapy, they are 
limited in terms of reach and accessibility.  Fortunately, the relatively recent introduction 
of the Internet into clinical practice has created several opportunities for innovative 
behavioral interventions (Ritterband & Tate, 2009).  The concept of using the Internet to 
deliver a physical activity intervention is promising due to its considerable reach and 
instant accessibility.  Researchers have become increasingly more interested in using the 
Internet as a mode of delivery for physical activity programs (Tsai, Wadden, Womble, & 
Byrne, 2005; van den Berg, Schoones, & Vliet Vlieland, 2007).  Surprisingly, this young, 
yet rapidly growing field has produced a proliferation of reviews demonstrating the 
feasibility and efficacy of Internet-delivered physical activity interventions in changing 
health behavior outcomes (Saperstein, Atkinson, & Gold, 2007; Wantland, Portillo, 
Holzemer, Slaighter, & McGhee, 2004; Webb, Joseph, Yardley, & Michie, 2010).  
More recently, advances in web-based programing have led to interactive 
communication technologies, commonly referred to as Web 2.0.  These sites provide 
users with the ability to make virtual connections and interact with one another in a social 
media dialogue based on user-generated content (Herring, Kouper, Scheidt, & Wright, 
3 
 
2004).  Some examples of Web 2.0 (i.e., social media) technologies and applications 
include social networking sites, video sharing sites, blogging services, and wikis.  Due, in 
part, to the ease of use, accessibility, minimal cost, limited maintenance (on the user’s 
end), and, of course, the various interactive features such as the ability to publish and 
share content, these relatively new technologies have quickly gained worldwide 
acceptance.  As a result, researchers have already begun to examine the potential of social 
media as a means for increasing encouragement and social support, as well as for 
individual behavior change.  Emerging evidence suggests that physical activity 
interventions using social media can be effective at influencing health and promoting 
behavior change (Foster, Linehan, & Lawson, 2010; Korda & Itani, 2011; Webb, Joseph, 
Yardley, & Michie, 2010).  Innovative Web 2.0 behavioral interventions have fewer 
limitations (e.g., reach- and accessibility-related issues, cost of development and 
maintenance, time required, etc.) than the more traditional Internet-delivered behavioral 
interventions (e.g., static websites, e-mail).  Provided with inherent interactive 
communication features, social media sites provide users with the ability for continuous 
self-monitoring, real-time feedback, and information exchange, all of which are 
conducive to behavior change (Ritterband & Tate, 2009). Thus, further evaluation of 
social media as a means to influence adolescent health behaviors, such as physical 
activity, is warranted.   
Whereas the current literature on social media and health promotion is promising, 
there have been little theoretical attempts to inform the design, dissemination, and 
evaluation of health behavior programs (Murray et al., 2009; Wantland, Portillo, 
Holzemer, Slaighter, & McGhee, 2004).  Indeed, health-related behavior change is 
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generally assumed to be achieved through the same means as more traditional 
intervention approaches (Ritterband & Tate, 2009).  Although this assumption appears 
logical, it is still necessary to empirically test hypotheses based on established models of 
behavior change.  Incorporating behavioral theories, such as Social Cognitive Theory 
(Bandura, 1986), within the design of behavior change interventions will assist in further 
establishing social media interventions as viable treatment programs.   
The social cognitive model (Bandura, 1986; 2004) is a useful theoretical 
framework for the study of interventions aimed at changing health-related behaviors 
(Baranowski, Perry, & Parcel, 2002; Rothman, 2000; 2004; Winett, Tate, Anderson, 
Wojcik, & Winett, 2005).  Based on the concept of triadic reciprocal determinism, in 
which personal, environmental, and behavioral factors continually influence one another, 
Social Cognitive Theory appears to be a suitable framework for behavioral interventions 
delivered via social media.  The dynamic interplay of factors within the social cognitive 
model seems quite conducive to social media-based interventions, as both require 
constant re-evaluation, a necessary process for the eventual maintenance of health 
behaviors.   In addition, this model includes identifiable and modifiable constructs 
predictive of behavior change (i.e., self-efficacy, outcome expectations, goals, and 
sociocultural factors), all of which can be easily targeted and manipulated using the 
interactive communication features of social media. 
In summary, the current status of physical activity among American youth is 
cause for concern.  Despite the proven health-related benefits associated with engagement 
in physical activities, the vast majority of adolescents do not come close to meeting the 
national guidelines.  A great deal of evidence indicates that traditional, face-to-face 
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physical activity interventions have been shown to be effective in improving health and 
behavioral outcomes.  Yet, common barriers associated with this approach (e.g., reach, 
accessibility, resource intensive) limit the generalizability of these findings.  Physical 
activity programs delivered over the Internet, however, have demonstrated efficacy in 
promoting positive behavioral changes.  Recently, the field of electronically-delivered 
behavioral interventions has begun to shift towards the use and evaluation of social 
media.  Indeed, successful behavior change interventions can be developed through a 
combination of easy-to-use, accessible technologies and the utilization of psychological 
processes (e.g., self-efficacy) that drive behavior change (Foster, Linehan, & Lawson, 
2010).  The unprecedented accessibility and reach of social media, coupled with the 
overall effectiveness of Internet-based interventions, holds the potential to significantly 
impact public health. 
Primary Objectives and Hypotheses 
 
 In an effort to address the physical inactivity crisis among adolescents, the present 
study examined the efficacy of using an already established Web-based social networking 
platform (i.e., Facebook) to deliver a physical activity intervention to adolescents.  The 
primary objectives of this trial were to 1) test the efficacy of a social media-delivered 
physical activity intervention for increasing lifestyle physical activity in adolescents, and 
2) determine the effectiveness of a physical activity intervention based on social 
cognitive principles in comparison to a simple information-based physical activity 
condition.  It was hypothesized that exposure to and participation in this social media-
delivered intervention would be efficacious in promoting and producing physical activity 
changes in adolescents over the course of the intervention.  Additionally, involvement in 
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a social cognitive-based intervention group should lead to greater improvements in 
physical activity participation and related psychosocial constructs in comparison to an 
attentional control group.  Finally, it was hypothesized that changes in the social 
cognitive constructs would be associated with changes in physical activity. 
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CHAPTER II: LITERATURE REVIEW 
 
This chapter reviews the patterns and benefits of physical activity for adolescents, 
and consideration of the determinants of successful engagement, as well as an 
examination of the social cognitive influences on the behavior. Furthermore, a review of 
Internet-delivered physical activity programs is provided, followed by a proposal and 
justification for the use of social media as a channel to influence health behaviors. 
Physical Activity and Adolescents 
 
Current Rates and Trends 
 
Physical activity rates among youth are inadequate and have seen significant 
declines over the past few decades (Brownson, Boehmer, & Luke, 2005; Coe, Pivarnik, 
Womack, Reeves, & Malina, 2006; Fox & Riddoch, 2000; Salmon & Timperio, 2007).  
Recent data obtained from the 2009 Youth Risk Behavior Survey indicate that only 17% 
of American adolescents are physically active (CDC, 2011).  This alarming evidence is 
cause for concern, especially as most lifelong behaviors (e.g., leading an active vs. an 
inactive lifestyle) tend to form during these impressionable years (Sallis et al., 1992; 
Telama & Yang, 1997).  Waning participation in active transport, school-based physical 
education, and organized youth sports has partially contributed to this epidemic 
(Dollman, Norton, & Norton, 2005; Dunn, Thomas, Green, & Mick, 2006; Nader, 
Bradley, Houts, McRitchie, & O'Brien, 2008).   There has also been a steady increase in 
the engagement of sedentary-based behaviors over the past few decades (Brownson, 
Boehmer, & Luke, 2005; Pate, Mitchell, Byun, & Dowda, 2011), such as television 
watching (roughly 30% at three or more hours per day) and computer use (nearly 25% at 
three or more hours per day; CDC, 2011).  Moreover, physical activity rates appear to 
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inherently decline throughout adolescence as a function of age, further compounding this 
public health problem (Craggs, Corder, van Sluijs, & Griffin, 2011; Coe, Pivarnik, 
Womack, Reeves, & Malina, 2006; Sallis, Prochaska, & Taylor, 2000; Schlicker, Borra, 
& Regan, 1994).  In light of these dismal trends, public health efforts are increasingly 
being directed towards changing the physical activity behaviors of youth (Pate et al., 
1995; USDHHS, 2008; WHO, 2004). 
Health-Related Benefits of Physical Activity in Adolescents 
 
The current status of physical activity among adolescents is a major public health 
concern, particularly given the well-documented health-related benefits associated with 
regular, sustained participation.  Many health organizations (e.g., Centers for Disease 
Control and Prevention, Healthy People 2020, National Institutes of Health, Robert Wood 
Johnson Foundation, World Health Organization) and scientific communities (e.g., 
American College of Sports Medicine, International Society for Physical Activity and 
Health, Society of Behavioral Medicine) have made considerable efforts to delineate the 
benefits of physical activity for youth - highlighting the importance of and focusing on 
the need for increased involvement.   
Physical Health Benefits 
 
The benefits of physical activity for the physical health and development of 
adolescents are well recognized (Janssen & LeBlanc, 2010; Lobstein, Baur, & Uauy, 
2004).  The available evidence detailing the strength and direction of the effects of 
physical activity on health-related outcomes in youth were evaluated and summarized in 
a review by Strong and colleagues (2005).  Following a thorough examination of the 
literature, the authors concluded that the evidence-based data strongly support the 
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positive effects of physical activity on cardiovascular disease risk profiles and 
musculoskeletal health, as well as reducing the adiposity levels of overweight and obese 
youth. Moderate support was also found for the beneficial effects on normal weight 
adiposity levels, blood pressure, cholesterol levels, and cardiovascular risk factors 
(Strong et al., 2005).  A subsequent systematic review by Janssen and LeBlanc (2010) 
reiterated these findings and added further support by examining the mode and dose-
response relations between physical activity and physical health outcomes in adolescents.  
The review identified numerous observational studies that support a dose-response 
relationship, (i.e., higher levels of activity are associated with greater physical health 
benefits), while several experimental studies indicate that even modest amounts of 
physical activity can lead to significant health benefits.  Furthermore, regular 
participation in aerobic-based physical activities of moderate to vigorous intensity appear 
to provide the greatest benefits for the physical health of adolescents - with the exception 
of bone health, which requires high-impact, weight-bearing activities (Janssen & 
LeBlanc, 2010).   
Mental Health Benefits  
 
Research regarding the effects of physical activity on the mental health of 
adolescent populations is relatively limited (Biddle & Asare, 2011; Strong et al., 2005; 
Whitelaw, Teuton, Swift, & Scobie, 2010).  Of the research that has examined this 
association, most focus on depression, anxiety, and self-esteem.  Substantial evidence 
suggests that symptoms of depression are inversely related with physical activity in adults 
(Craft & Landers, 1998; Goodwin, 2003; Strawbridge, Deleger, Roberts, & Kaplan, 
2002; Teychenne, Ball, & Salmon, 2008), but less is known about this relationship in 
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adolescents.  A meta-analysis conducted by North and colleagues (1990) assessed the 
associations between physical activity and depression in various age groups and research 
designs.  At the time, five studies with youth populations were identified and provided a 
small, yet statistically significant overall effect size of -0.49.  Calfas and Taylor (1994) 
then conducted a systematic review on the effects of physical activity on psychological 
variables in adolescents. Eleven studies were identified, nine of which revealed a 
negative trend for the effect of physical activity on depression.  Moreover, four 
intervention studies provided an overall effect size of -0.38 in favor of physical activity. 
Next, studies in adults have shown positive associations between activity levels 
and symptoms of anxiety (Dunn, Trivedi, & O’Neal, 2001), but, once again, the research 
focusing on youth populations is limited (Biddle & Asare, 2011).  A meta-analysis 
examining this relationship identified three longitudinal studies in which data were 
collected from youth and reported that physical activity had a moderate effect (-0.47) on 
the reduction of anxiety (Petruzzello, Landers, Hatfield, Kubitz, & Salazar, 1991). Calfas 
and Taylor (1994) on the other hand, found a small effect size of -0.15, but these results 
were based on three intervention studies.  Finally, self-esteem in youth has arguably 
received the greatest amount of attention in terms of examining the physical activity and 
mental health relationship.  Ekeland and colleagues (2004) conducted a meta-analysis of 
youth-based randomized controlled trials to determine if exercise interventions led to 
improvements in global self-esteem.  Although 25 studies were identified, only eight met 
the criteria needed for inclusion.  In comparison to the no-intervention controls, an 
overall effect size of 0.49 was shown for the exercise-based conditions.  Overall, the 
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research and available evidence regarding the beneficial effects of physical activity on 
mental health, though limited, is promising.  
Cognitive Health Benefits  
 
There is some evidence to suggest that physical activity is associated with 
improved cognitive function and academic performance in youth (Biddle & Asare, 2011; 
Chaddock, Pontifex, Hillman, & Kramer, 2011; Tomporowski, Davis, Miller, & Naglieri, 
2008).  However, opportunities for youth to regularly engage in physical activities 
throughout the school day (i.e., recess, physical education classes) are becoming 
increasingly limited, if not abandoned altogether (Hillman, Pontifex, Raine, Castelli, 
Hall, & Kramer, 2009).  As a result, more time is being allocated towards achievement in 
academics, as opposed to addressing the negative health issues, particularly that of 
physical inactivity and its consequences, of today’s youth (Castelli, Hillman, Buck, & 
Erwin, 2007).  However, there does not appear to be any empirical evidence to support 
the position that improvements in academic achievement will occur as a result of 
minimizing or eliminating scheduled sessions for physical activity participation at school.  
Some research suggests the exact opposite (i.e., integrating physical activity throughout 
the school day may actually enhance learning; Coe, Pivarnik, Womack, Reeves, & 
Malina, 2006; Maeda & Murata, 2004).  For example, Coe and colleagues (2006) 
conducted a study to examine the effects of physical education enrollment and activity 
level on academic achievement. Results indicated that academic achievement was not 
associated with enrollment in physical education classes, but a positive relationship 
between higher levels of vigorous physical activity and better grades was found.  The 
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authors concluded that although physical education showed no effects, enrollment in 
these classes, at the very least, did not hinder the academic achievement of these students. 
Additionally, Hillman and colleagues (2009) examined the effect of an acute bout 
of aerobic physical activity (i.e., 20 minutes of treadmill walking at a moderate to 
vigorous intensity) on the academic achievement of preadolescent children as determined 
by the Wide Range Achievement Test 3 (WRAT-3; Wilkinson, 1993).  Compared to a 
resting control, results indicated improved performance on the academic achievement 
tests following a single bout of aerobic physical activity.  Sibley and Etnier (2003) 
conducted a meta-analysis of 44 studies that explored the relationships between physical 
activity and cognition in various age groups of young people.  Common themes in the 
studies that were considered for analysis included the types of physical activity that were 
examined (i.e., aerobic training, resistance training, perceptual motor, and physical 
education programs), as well as the design of physical activity (i.e., acute, chronic, and 
cross-sectional), while cognitive assessments included academic achievement, verbal 
tests, math tests, developmental level of academic readiness, memory, intelligence 
quotient, and perceptual skills.  The overall effect size was small yet significant (0.29) for 
select cognitive variables, including academic achievement.  This positive association 
suggests, once again, that academic achievement and cognitive performance is not 
hampered by time spent participating in physical activity during the school day.   
Behavioral Health Benefits 
 
Research examining the associations among physical activity and risky behaviors 
in young people is rather limited, but several studies have provided encouraging results. 
For example, Nelson and Gordon-Larsen (2006) analyzed data from the National 
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Longitudinal Study of Adolescent Health to examine the associations between physical 
activity and adolescent health risk behaviors (e.g., cigarette smoking, sexual intercourse, 
delinquency). Participation in various physical activities was associated with favorable 
adolescent risk profiles.  More specifically, results showed that adolescents with higher 
reports of physical activity were less likely to engage in smoking, drug use, alcohol 
consumption, sex, delinquency, truancy, and more likely to use seatbelts than those who 
reported being less active.  Another study specifically assessed sports participation in 
relation to health-related behaviors among youth (Pate, Trost, Levin, & Dowda, 2000).  
Results, based on cross-sectional analysis of data from the Centers for Disease Control 
and Prevention Youth Risk Behavior Survey, showed that sports participants were less 
likely than nonparticipants to smoke cigarettes, use illegal drugs, and try to lose weight.  
A similar cross-sectional study, also based on data from the Youth Risk Behavior Survey, 
specifically examined sexual activity and substance use among adolescents by category 
of physical activity plus participation in team sports (Kulig, Brener, & McManus, 2003). 
Physically active females who participated in sports were found to be less likely to 
engage in risky sexual behaviors and substance abuse than non-active, non-team females, 
while fewer active team males were drug users.  Thus, youth participation in physical 
activities appears to reduce the incidence of risky behaviors.  
Current Recommendations and Guidelines 
 
Many countries and health organizations have developed recommendations and 
guidelines for physical activity in children and adolescents (Janssen, 2007).  Uniformly, 
these entities recommend participation in moderate-to-vigorous physical activities for at 
least 60 minutes a day. This recommendation is based primarily on the fitness- and 
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health-related benefits of physical activity for children and youth.  A recent review 
published by the United States Department of Health and Human Services (PAG 
Advisory Committee, 2008) examined this relationship and concluded that daily 
participation in moderate-to-vigorous intensity physical activities for at least 60 minutes 
resulted in improved health and fitness outcomes.  Based on a systematic review of the 
literature (Janssen & LeBlanc, 2010), children and youth should participate in vigorous 
aerobic activities as well as resistance and weight-loading activities at least three times 
per week for comprehensive health benefits.  More specifically, Janssen and LeBlanc 
(2010) made the following recommendations regarding child and adolescent physical 
activity: 1) children and youth should accumulate an average of at least 60 minutes (if 
not, more) of at least moderately intense physical activity per day; 2) vigorously intense 
activities, including those that strengthen muscle and bone, should be integrated when 
possible; and 3) the majority of physical activities should be aerobically-based.  These 
recommendations are echoed by the first ever set of physical activity guidelines for 
Americans (USDHHS, 2008).  This latter report offers a variety of strategies to promote 
physical activity in youth, including slow and gradual increases for inactive adolescents, 
with a focus on enjoyment to reduce the risk of injury.  Adolescents who meet the 
guidelines should continue their daily routine and should also consider increasing their 
physical activity levels, as it may lead to additional benefits.  And adolescents who 
currently exceed the guidelines should maintain physical activity levels to avoid potential 
overtraining or injury (USDHHS, 2008).  Based on the apparently universal agreement of 
recommendations for physical activity among adolescent, several policy documents (Pate 
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et al., 1995; USDHHS, 2008; WHO 2004) have called for development of innovative and 
effective strategies to increase physical activity in youth for health-related outcomes. 
Determinants of Physical Activity Behavior   
 
A broad range of factors (e.g., physical environment, self-efficacy, social support, 
screen time, etc.) has been shown to be associated with physical activity participation, or 
lack thereof, during youth (Floriani & Kennedy, 2008; Norman, Schmid, Sallis, Calfas, & 
Patrick, 2005).  According to several in-depth reviews (Davidson & Lawson, 2006; 
Sallis, Prochaska, & Taylor, 2000; van der Horst, Paw, Twisk, & van Mechelen, 2007), 
the correlates of physical activity examined most in adolescents include demographic 
variables such as sex, age, and socioeconomic status, as well social support by way of 
parental and peer influence.  While the identification of such correlates is an important 
and necessary step in developing a better understanding of physical activity behavior in 
youth, they need to be further examined longitudinally to identify potential determinants 
and mediators of behavior change (Bauman, Sallis, Dzewaltowski, & Owen, 2002; 
Lubans, Foster, & Biddle, 2008).  However, the literature examining the determinants of 
change in physical activity among youth is fairly limited, with existing research primarily 
focusing on a variety of psychological constructs (Craggs, Corder, van Sluijs, & Griffin, 
2011).    
In a recent systematic review, Craggs and colleagues (2011) identified 62 
potential determinants of change in childhood and adolescent physical activity - 30 of 
which were studied more than three times and 14 that reported consistent findings.  The 
authors found that higher levels of self-efficacy and past physical activity patterns 
resulted in smaller physical activity declines among those aged 10-13 years. Among 
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adolescents, 14-18 years of age, the review evaluated studies examining the effects of 
biological and demographic variables on physical activity, as well as the impact of 
various psychological, behavioral, and environmental factors.  Of the determinants 
evaluated, the authors found that higher levels of self-efficacy (Callaghan, Khalil, & 
Morres, 2010; Dzewaltowski, Karteroliotis, Welk, Johnston, Nyaronga, & Estabrooks, 
2007; Dishman, Saunders, Felton, Ward, Dowda, & Pate, 2006; Dishman, Saunders, 
Motl, Dowda, & Pate, 2009; Dowda, Dishman, Pfeiffer, & Pate, 2007; Neumark-
Sztainer, Story, Hannan, Tharp, & Rex, 2003), perceived behavioral control (Dowda, 
Dishman, Pfeiffer, & Pate, 2007; de Bruijn, Kremers, Lensvelt-Mulders, de Vries, van 
Mechelen, & Brug, 2006; Dishman, Saunders, Felton, Ward, Dowda, & Pate, 2006; Motl, 
Dishman, & Ward, 2005), and social support (Callaghan, Khalil, & Morres, 2010; 
Dishman, Saunders, Motl, Dowda, & Pate, 2009; Neumark-Sztainer, Story, Hannan, 
Tharp, & Rex, 2003) consistently resulted in smaller declines in physical activity 
participation over time, whereas neither ethnicity (Dishman, Saunders, Felton, Ward, 
Dowda, & Pate, 2006; Motl, Dishman, & Ward, 2005) nor attitude towards physical 
activity (de Bruijn, Kremers, Lensvelt-Mulders, de Vries, van Mechelen, & Brug, 2006; 
Dishman, Saunders, Felton, Ward, Dowda, & Pate, 2006) were associated with changes 
in the behavior.  Some additional determinants that have been identified in the youth-
based physical activity literature include parental influences (Dowda, Dishman, Pfeiffer, 
& Pate, 2007; Gustafson & Rhodes, 2006; Rees et al., 2006; Williams & Mummery, 
2011), maturation (Sherar, Cumming, Eisenmann, Baxter-Jones, & Malina, 2010), and 
low socioeconomic status (Kristjansdottir & Vilhjalmsson, 2010).  The identification of 
these determinants is encouraging, as they can aid in the design and development of 
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interventions to increase physical activity behavior in youth (Baranowski, Anderson, & 
Carmack, 1998; Sallis et al., 1992) and provide researchers with the ability to properly 
test the fit and utility of various behavioral theories (Rothman, 2004).   
Social Cognitive Theory 
 
Social Cognitive Theory (SCT; Bandura, 1986; 2004) is a useful model for 
studying the phenomena of health behavior patterns and changes.  According to Bandura 
(1986), human behavior is explained by a triadic, dynamic, and reciprocal interaction of 
personal, behavioral, and environmental factors.  In other words, each factor has a unique 
and continual influence on the other factors in the model (i.e., changes in the environment 
influence personal and behavioral factors; changes in behavior influence personal and 
environmental factors; and changes in cognitive processes influence environmental and 
behavioral factors).  This well-established theoretical framework is frequently utilized for 
both the promotion and examination of health-related behaviors (e.g., physical activity).  
As such, SCT has played an integral role in the design and evaluation of behavioral 
interventions aimed at improving health (Baranowski, Perry, & Parcel, 2002; Rothman, 
2000; 2004; Winett, Tate, Anderson, Wojcik, & Winett, 2005).   
Major Tenets 
 
The multi-faceted nature of SCT allows researchers to thoroughly examine 
various stages of behavior change (i.e., initiation, adoption, and maintenance) via 
modifiable cognitive processes.  Although this model contains elements of maintenance 
and persistence, it was initially conceived to explain those factors, which influence 
learning and adoption.  SCT argues that an individual’s confidence only becomes an 
important factor when the situation or behavior is perceived to be challenging (Bandura, 
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1986).  The initiation of a new lifestyle behavior, such as exercise, for instance, can very 
well pose a challenge to individuals as it carries along with it changes in other, already 
established lifestyle components.  Therefore, identifying and altering the confidence in 
one’s ability to begin and adopt a new healthy behavior is of considerable importance. 
Self-efficacy, the central component of SCT, has implications for both the 
initiation and maintenance of a behavior (Bandura, 1986).  Consistently identified as the 
most important prerequisite of behavior change, self-efficacy is defined as the situation-
specific confidence a person feels about successfully performing a particular task or 
series of events, often in the face adversity (Bandura, 1997; Baranowski, Perry, & Parcel, 
2002; McAuley & Blissmer, 2000; Sallis et al., 1992). Higher self-efficacy is associated 
with stronger intentions and therefore plays a role in the initiation of a behavior, such as 
physical activity. Furthermore, self-efficacy has been strongly associated with and 
predictive of physical activity behaviors in adolescents (Sallis et al., 1992).  Its role in the 
initiation process is made even clearer when one considers those factors which influence 
self-efficacy and, ultimately, the behavior of interest itself.  According to SCT, mastery 
experiences, verbal persuasion, vicarious experiences (i.e., social modeling), and 
interpretation of physiological and psychological states are ways in which more 
efficacious cognitions can be fostered (Bandura, 1997).  Enhancing self-efficacy 
influences the types of behavior that are adopted (i.e., seeking new challenges), 
persistence in engaging in such behaviors, as well as the amount of effort expanded in 
maintaining the behavior (Bandura, 1986, 2004). 
Whereas self-efficacy is the most studied SCT-related variable, the model utilizes 
several other predictors that provide additional avenues for the promotion and 
19 
 
investigation of behavior change.  Thus, it is important to examine the remaining SCT 
constructs (i.e., outcome expectations, goals, and sociocultural factors) in unison with 
self-efficacy over time.  For example, outcome expectations reflect the beliefs that a 
given behavior will produce a specific outcome (Bandura, 2004; 1997) and lie along three 
related, but conceptually independent, subdomains (i.e., physical, social, and self-
evaluative expectations).  Physical outcome expectations reflect beliefs about physical 
experiences resulting from engagement in the behavior (e.g., physical activity leads to 
weight loss). Social outcome expectations are beliefs concerning increased opportunities 
for socialization as a result of behavioral engagement (e.g., physical activity caters to 
friendship).  And, self-evaluative outcome expectations deal with beliefs relative to 
feelings of satisfaction and self-worth associated with the behavior (e.g., physical activity 
improves attractiveness). It is important to examine outcome expectations along these 
subdomains, as each type could have unique implications for health behaviors such as 
physical activity (Bandura, 1997; Wójcicki, White, & McAuley, 2009).  For example, the 
result of increased social engagement from participating in a group-based exercise class 
may be of great importance to older adults in terms of maintaining the behavior; young 
adults, on the other hand, may want to stick with an exercise routine because of 
anticipated improvements in things such as physical appearance or weight management.  
Thus, the degree to which outcome expectations influence behavior is based, at least in 
part, on the specific needs and desires of particular populations (Hall, Wójcicki, White, & 
McAuley, in press; Wójcicki, White, & McAuley, 2009).   
The functional value of the health behaviors being endorsed is of significance, as 
well, particularly if eventual maintenance is a goal.  The value or importance of a 
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physical activity, for instance, is likely to improve or be reinforced if the outcome 
expectations are realistic and achievable (Wójcicki, Szabo, White, Mailey, Kramer, & 
McAuley, 2013).  The assessment of outcome expectations is important for the promotion 
and efficacy of behavioral programs because the expectations associated with the 
adoption of health behaviors are usually unrealistically high, often resulting in 
disappointment and/or deterrence (Winett, Tate, Anderson, Wojcik, & Winett, 2005).  
Beginning a new lifestyle change with realistic expectations, however, can facilitate long-
term maintenance, especially if those expectations are reinforced once achieved. 
Goals, another component of the social cognitive model, can also aid in the 
engagement of health behaviors (Dishman, Vandenberg, Motl, Wilson, & DeJoy, 2009; 
Shilts, Horowitz, & Townsend, 2004), as they focus and direct one’s efforts.  In order to 
be effective however, goals must be set correctly and should be readily available (Shilts, 
Horowitz, & Townsend, 2004).  The basic principles for proper goal setting include a 
high degree of specificity (e.g., where, when, how), measurable outcomes (e.g., 
frequency of participation), room for adjustments or modifications, realistic expectations, 
and a reasonable timeframe for re-evaluation (i.e., short- and or long-term).  These 
principles can be applied to both process-based goals, such as increases in intensity, and 
outcome-based goals, such as eventual weight loss.   Both types of goals should be 
considered and planned when attempting to initiate or maintain a specific behavior, as 
proximal goals can reinforce one’s efforts, acting as stepping-stones towards the eventual 
realization of an ultimate, yet distal, goal.    
Finally, sociocultural factors are theorized to play a significant role in the 
potential adoption and maintenance of health behaviors. Sociocultural factors encompass 
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both barriers and facilitators to successful behavioral engagement.  The recognition and 
assessment of these factors is essential to understanding behavior change among varying 
demographics and characteristics.  Common barriers to physical activity as identified by 
youth include lack of competence, negative peer evaluation, lethargy, conflicting 
interests, physical self-consciousness, parental constraints, and lack of time and facilities 
(Rees et al., 2006).  Additional barriers to youth becoming more active include the 
distance from home to school, as well as environmental dangers, such as traffic 
(Brownson, Boehmer, & Luke, 2005).  In terms of facilitators to encourage physical 
activity participation, youth require physical activity choices that emphasize fun and 
socialization (Rees et al., 2006; Ritterband, Cox, Walker, Kovatchev, McKnight, & Patel, 
2003).  In particular, adolescents classified as active have reported feelings of confidence, 
accomplishment, enjoyment, and well-being as major facilitators for physical activity, 
while inactive youth have identified enjoyment, well-being, avoiding boredom, and help 
with losing weight as motivating factors (Mulvihill, Rivers, & Aggelton, 2000). 
Summary   
The dynamic interplay of factors within the social cognitive model requires 
constant re-evaluation, which is necessary for behavioral maintenance.  The notion that 
personal, behavioral, and environmental factors can influence and be influenced by one 
another is important, as it can dramatically improve the design and effectiveness of a 
behavioral intervention.  Designing a physical activity intervention around the tenets of 
SCT is a practical way to promote increases in physical activity behavior among 
adolescents.  In addition to the influence of the environment, SCT proposes that behavior 
is partially regulated through modifiable and measurable cognitive processes, such as 
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self-efficacy, which are necessary for understanding and evaluating behavioral changes.  
Using all of these elements of the individual could produce an all-encompassing change. 
Internet-Delivered Physical Activity Interventions 
 
In a recent meta-synthesis of physical activity meta-analyses, Johnson and 
colleagues (2010) concluded that behavioral interventions aimed at improving PA have 
modest effects.  A systematic review of randomized controlled trials assessing the 
effectiveness of interventions to promote physical activity in youth found that behavioral 
interventions generally result in positive changes, as well (van Sluijs, McMinn, & Griffin, 
2007).  Recently, however, health specialists and behavioral scientists have become 
increasingly interested in the potential use of the Internet as an efficient and effective 
system of delivery for health-based treatment programs.  Contemporary research suggests 
that interventions delivered over the Internet can lead to improvements in behavior 
change outcomes, including physical activity (Lau et al., 2011; Marcus, Nigg, Riebe, & 
Forsyth, 2000; Marshall, Owen, & Bauman, 2004; Wantland, Portillo, Holzemer, 
Slaighter, & McGhee, 2004; Winett, Tate, Anderson, Wojcik, & Winett, 2005).  Outcome 
trials of Internet-based interventions are often comparable to traditional delivery methods 
(e.g., face-to-face) and consistently result in greater behavioral changes or symptom 
improvements in comparison to waitlist control groups, (Ritterband & Tate, 2009; van 
den Berg, Schoones, & Vliet Vlieland, 2007; Wantland, Portillo, Holzemer, Slaighter, & 
McGhee, 2004). 
Benefits of Internet Interventions 
 
Internet-delivered physical activity interventions provide several advantages over 
more traditional center-based, face-to-face interventions. Over the past decade, the 
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Internet has been increasingly used as an efficient means to gather, transform, and 
disseminate health-related information (Deloitte, 2010; Lenhart, Purcell, Smith, & 
Kickuhr, 2010; Pew Research Center, 2002).  A simple Google search for “health 
websites,” for example, delivers over 1.6 trillion results, while “physical activity 
websites” produce over 67 million results.  With so many options to choose from, a great 
deal of time, resources, and effort has gone into developing and establishing quality 
interactive health websites with reliable user-based information (e.g., MayoHealth.org, 
NIG.gov, WebMD.com).  The electronic delivery of health-related information holds the 
potential of helping consumers make well-informed decisions (Wantland, Portillo, 
Holzemer, Slaighter, & McGhee, 2004). While this readily available information may 
very well influence one’s knowledge, it does not necessarily translate to positive changes 
in health behaviors outcomes (Haby, Waters, Robertson, Gibson, & Ducharme, 2001; 
Murray et al., 2009).  Recently, however, the Internet has become a prevalent means of 
delivering highly customized and socially interactive behavioral interventions 
(Ritterband, Andersson, Christensen, Calbring, & Cuijpers, 2006; Wantland, Portillo, 
Holzemer, Slaighter, & McGhee, 2004).  With the advent of sophisticated programing 
languages (e.g., HTML5, PERL, RSS, etc.), such interventions have steadily increased in 
popularity, particularly due to the wide range of accessibility and affordability issues 
inherent with center-based programs (Wantland, Portillo, Holzemer, Slaighter, & 
McGhee, 2004).   
Today, the Internet offers an assortment of benefits for efficient and effective 
delivery of behavioral interventions.  First and foremost, research conducted on the 
Internet can reach nearly everyone with Internet access, eliminating many of the barriers 
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associated with face-to-face interventions, such as travel and other time commitments 
(van den Berg, Schoones, & Vliet Vlieland, 2007).  Additionally, the Internet provides 
researchers with the potential to deliver individually tailored behavioral interventions 
with interactive content and personalized feedback (Ritterband & Tate, 2009), which has 
been shown to increase personal relevance as well as a greater retention of information 
(Dijkstra & De Vries, 1999).  Furthermore, the content delivered online can be presented 
in various accessible formats (e.g., text, images, animations, video, audio, etc.) to better 
meet user preferences (Nigg, 2003).  Additional benefits, as identified in a review by 
Murray and colleagues (2009), include: 1) regularly relaying large amounts of up-to-date 
information in easily accessible portions; 2) enabling informed decision-making; 3) 
promoting peer information exchange and emotional support; 4) promoting self-care; and 
5) managing demand for health services.  Although some of these assumptions may be 
somewhat flawed for both theoretical and empirical reasons, they highlight the substantial 
potential of using the Internet as a means to influence public health via behavioral 
interventions.   
Internet-Delivered Physical Activity Interventions 
Given the relatively young field of Internet-based behavioral research, the 
availability of well-designed Internet interventions specifically designed to promote 
physical activity change is still fairly limited (van den Berg, Schoones, & Vliet Vlieland, 
2007).  Plotnikoff and colleagues (2005) conducted a large-scale intervention to examine 
the use and efficacy of the Internet as a means to promote improved physical activity and 
nutrition behaviors in the workplace.  Participants (N = 2121) were randomly assigned to 
either an e-mail-based treatment group or to a waitlist control group. The treatment group 
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received weekly physical activity and nutrition e-mails based on social cognitive 
principles together with web links to relevant external sites.  Following a 12-week 
intervention period, the authors found small but significant between-group differences for 
improvements in both moderate- and vigorous-intensity physical activities.  In addition to 
these positive behavioral changes, the treatment group reported greater self-efficacy, 
beliefs, and intentions related to physical activity.   
A similar study examined the efficacy of a theoretically-based, yet slightly more 
sophisticated, Internet-delivered physical activity intervention (Napolitano et al., 2003).  
Sixty-five sedentary hospital employees were randomly assigned to either a multi-
component Internet treatment group or to a waitlist control group for a three-month 
period.  The Internet group received access to a stage-based physical activity website, 
which provided an assortment of information about becoming active (i.e., activity quiz, 
safety tips, health-related issues, overcoming barriers, planning, and benefits related to 
physical activity). The treatment group also received weekly e-mails containing tips and 
information on behavioral initiation, monitoring progress, setting goals, providing 
rewards, and receiving support.  Finally, participants were encouraged to contact research 
staff via telephone or e-mail to address any questions, concerns, or problems relative to 
the program.  Results of the intervention showed significant increases in moderate-
intensity physical activity, as well as improvements in time spent walking.  These 
findings indicate that Internet-delivered interventions can have a positive short-term 
impact on physical activity behaviors - at least in comparison to standard care conditions.   
Van den Berg and colleagues (2006) expanded on these findings and conducted a 
randomized controlled trial in which both the intervention and control groups received 
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physical activity-related content over the Internet.  The researchers randomized 160 
physically inactive patients with rheumatoid arthritis to one of two 12-month treatment 
programs.  One group (i.e., the individualized training group) received access to a 
website containing an individually tailored physical activity program (i.e., weekly 
schedules and personalized feedback), as well as an online discussion forum to 
communicate with other members of the trial.  In addition to the highly customized 
website, these participants also received a bicycle ergometer and had face-to-face group 
meetings on a three month basis.  Participants in the comparison group (i.e., general 
training group) were provided with access to a website with basic physical activity 
information (updated monthly) and the opportunity to order a free physical activity CD-
ROM.  Following a pre-post analysis, the data revealed significant between group 
differences for vigorous-intensity physical activity in favor of the individualized training 
intervention.  This finding suggests, at least in part, that an individually tailored Internet 
intervention with interactive communication features may be more beneficial in changing 
physical activity behaviors than receiving information alone.   
Summary 
 
Developing Internet-delivered physical activity interventions can be a laborious 
and time-intensive process, as it often demands an interdisciplinary approach requiring a 
team of diverse specialists including, but certainly not limited to, behavioral researchers, 
clinicians, health educators, marketing specialists, audio-visual engineers, usability 
experts, tech support staff, web programmers, designers and graphic artists (Ritterband, 
Cox, Walker, Kovatchev, McKnight, & Patel, 2003).  The benefits, feasibility, and 
efficacy of Internet-based physical activity interventions have been established, yet 
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development habitually requires a significant amount of resources prior to, during, and 
following the dissemination of such programs.  Additional limitations and concerns 
common in Internet-based research include the high cost of development and distribution 
(Tate, Finkelstein, Khavjou, & Gustafson, 2009), equity in terms of public access 
(Murray et al., 2009), the potential for providing false or misleading information 
(Eysenbach & Kohler, 2002), and privacy-related concerns (Murray et al., 2009), as well 
as issues regarding malpractice and quality criteria (Patrick, 1999).  Although this list 
seems extensive, it is important to remember that many of these barriers are also present 
in more traditional interventions (e.g., face-to-face, mail-based, etc.).   
Although Internet-based research focused on behavioral change outcomes is still 
in its infancy, it is growing at an unprecedented rate due to its many benefits and 
seemingly unlimited potential for identifying new tools and avenues to positively impact 
health behaviors.  Certainly, more high quality studies need to be undertaken and 
evaluated to determine what works and what does not.  Nevertheless, the current 
evidence-base supports the position that interventions delivered over the Internet are a 
viable and effective in promoting health behaviors (Lau et al., 2011).  As evidenced in the 
literature review above, most Internet-delivered physical activity trials are typically 
compared to some form of a waitlist or attentional control group, a necessary step in 
verifying the applicability and determining the efficacy of such interventions.  In order to 
better identify the strengths and weaknesses of various forms of behavioral intervention, 
future clinical trials will need to incorporate additional experimental conditions for 
comparisons with Internet-based treatments.  The purpose of these comparisons are not 
intended to prove that Internet interventions are superior to other modes of delivery, but 
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rather to generate similar health-related benefits and behavioral outcomes which could 
provide alternative or adjunctive components to already well-established interventions 
(Ritterband & Tate, 2009).  The current literature-base, although sparse, represents an 
initial platform from which to develop a potentially major force in the delivery of 
programs aimed at changing health behaviors.   
Given the promising results thus far, future research should integrate theory 
(Evers, Prochaska, Prochaska, Driskell, Cummins, & Velicer, 2003; Webb, Joseph, 
Yardley, & Michie, 2010), examine different populations (e.g., children and adolescents), 
and better exploit the full capabilities of the Internet (Ritterband & Tate, 2009).  Clearly, 
there is a need to implement and examine more comprehensive interventions but 
substantial resources are required to do so, which can severely limit scientific progress 
and public health efforts.  Fortunately, recent developments in easy-to-use interactive 
communication technologies (i.e., Web 2.0) have gained universal acceptance among 
Internet users.  These websites (e.g., social networking sites, video sharing sites, blogging 
services, wikis, etc.) are often free and easy to use, have a broad reach, focus on user-
centered design and user-generated content, are integrated with interactive 
communication features (e.g., publication capabilities, file sharing, etc.), and require 
limited maintenance.  It has been suggested that the rapid and innovative advances in 
Web 2.0 design or, more specifically, social media, may offer opportunities for positively 
influencing health behaviors (Korda & Itani, 2011), due to fewer constraints (i.e., cost, 
time, effort, resources) than the more conventional methods of delivering an Internet-
based interventions (e.g., access to static websites, e-mail delivery, etc.).  Therefore, the 
evaluation of social media as a means to influence health behaviors is warranted.  
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The Potential of Social Media for Health Promotion 
 
Known as the “participative Internet” (Jones & Fox, 2009), social media websites 
revolve around interactive communication features used for sharing user-generated 
content and applications.  Social media is an efficient way to reach large audiences at 
relatively low costs, and has become firmly established across varying demographics, 
including socioeconomic status (Korda & Itani, 2011).  These impressive features, along 
with worldwide engagement, make social media a well-suited, ready platform for health 
promotion and research. 
Social Media and Health 
 
Research using social media as a means for health promotion and behavior change 
is limited.  Evidence suggests that Web-based communications are effective at improving 
the user’s health-related knowledge (Bennett & Glasgow, 2009; Murray, Burns, See, Lai, 
& Nazareth, 2005), and that social media, in particular, can successfully aid in the 
promotion of health and encourage changes in behavior (Webb, Joseph, Yardley, & 
Michie, 2010).  Currently, however, it is difficult to come to concrete conclusions about 
the overall effectiveness of social media because most of the available research varies 
widely in focus, mode of delivery, usability, target population, time frame, assessment 
tools, and theoretical framework, all of which complicate efforts to compare and contrast 
different approaches (Korda & Itani, 2011).  
Fortunately, the use of theory can help to better identify the elements of social 
media that are most useful in influencing individual and group-based health behaviors.  
Using a theoretical framework provides researchers with a detailed and predictable plan 
of action for the design, implementation, and evaluation of behavioral interventions using 
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social media.  According to a meta-analysis by Webb and colleagues (2010), the 
available evidence indicates that, as with traditional interventions, web-based 
interventions with a theoretical foundation (e.g., Social Cognitive Theory; Bandura, 
1986) are more effective at influencing health behaviors than interventions that are not 
based in theory.  Additionally, interventions that utilize more behavior change techniques 
(e.g., goal setting) tend to have larger effects on the behavior of interest than 
interventions using fewer techniques (Webb, Joseph, Yardley, & Michie, 2010).  Despite 
some unanswered questions and the need to produce a larger evidence base, this new 
field of behavioral research using social media appears to be promising, especially when 
coupled with the findings of earlier theoretically-based Internet-based interventions 
(Napolitano et al., 2003; Plotnikoff, McCargar, Wilson, & Loucaides, 2005).  As such, 
health professionals have been quick to recognize the potential of social media as a 
means for generating positive behavior change (Thackeray, Neiger, Hanson, & 
McKenzie, 2008). 
Social Networking Sites 
 
Social networking sites are open-access or pre-defined virtual communities of 
people with common interests who have the ability to share a plethora of information and 
user-generated content with the simple click of a button.  These sites provide a variety of 
outlets for interaction and instant communication (e.g., posting messages, uploading 
photos, etc.) among its members.  Users typically have to register with the site prior to 
gaining full access.  Upon registration, users are encouraged to customize their profile or 
information page to establish their online identity and to facilitate connections with other 
users of the virtual community.  Social networking sites are one of the most popular 
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forms of social media (Korda & Itani, 2009), especially among adolescents (Lenhart, 
Purcell, Smith, & Kickuhr, 2010), and are becoming an alternative to e-mail as a means 
for instant communication between friends (Levine, 2009).   
Use among Adolescents 
 
Today’s youth have grown up in a world inundated with networks of information, 
digital devices, and perceptual connectivity (Montgomery, 2002).  With 63% of 
adolescents going online daily (Lenhart, Purcell, Smith, & Kickuhr, 2010), various Web 
2.0 applications, such as social networking sites (e.g., Facebook, MySpace, Twitter, 
foursquare), have become an integral part of adolescent life.  Among the 93% of 
American adolescents online (Lenhart, Purcell, Smith, & Kickuhr, 2010), social 
networking sites consistently rank as the most popular web category (Nielsen, 2009).  As 
of 2009, 73% of online adolescents used social networking sites – up from 55% in 2006 
and 65% in 2008 (Lenhart, Purcell, Smith, & Kickuhr, 2010).   
Facebook, in particular, is the most widely used social networking site by 
adolescents or any other demographic.  Over 800 million users are registered with the site 
and more than 50% log on to Facebook in any given day (Burbary, 2011).  According to 
a list of the top 1,000 websites in the world (Ad Planner, 2011), Facebook was identified 
as the leading Web property in terms of unique visitors and page views, reaching 
approximately 51% of the Internet population.  Adolescents, aged 13-17 years, make up 
nearly 21% of the Facebook population (Burbary, 2011).  Common communication 
practices among this demographic include sending group and private messages, posting 
comments to pictures, pages, and walls, sending instant messages and text messages, 
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joining groups, and sharing self-created content such as photos, videos, artwork, and 
stories (Lenhart, Purcell, Smith, & Kickuhr, 2010).   
Although reasons for engagement vary by user and situation, social networks have 
become a prominent source of information and guidance during adolescence.  For 
example, 57% of adolescents look to their social networking sites for advice, making 
them 63% more likely to do so than the typical social networker (Nielsen, 2009). These 
vital communication hubs have the information and tools necessary for developing and 
managing healthy lifestyles, with roughly one third of online adolescents using the 
Internet for health-, diet-, or fitness-related information (Lenhart, Purcell, Smith, & 
Kickuhr, 2010).     
Age Restrictions 
 
The Federal Children’s Online Privacy Protection Act (COPPA; U.S. Congress, 
1998) requires the Federal Trade Commission to regulate commercial websites targeted 
at children less than 13 years of age (Mulligan, 1998).  According to the established 
guidelines regarding children’s information (U.S. Federal Trade Commission, 2007), 
operators of such websites must make “reasonable efforts” to notify parental guardians 
when their children’s information is collected online, while offering them the choice to 
either provide consent or to correct/remove any data that may have already been obtained 
by and stored in the website’s database.   
As a commercial website, Facebook’s terms of service explicitly forbid children 
12 years of age and under from joining their network (Facebook, 2011c).  To the best of 
their abilities, Facebook does not knowingly acquire or solicit personal information from 
such individuals.  With a focus on protecting children and empowering parents, the 
33 
 
company has taken steps to combat this potential violation by creating a correspondence 
page for current members to report an underage child (Facebook, 2012b) and by 
establishing a “Family Safety Center” within the site to educate users about best practices 
for safety when utilizing the network (Facebook, 2012a). 
The Present Study 
 
The SMART Trial (i.e., Social Media and Activity Research in Teens) is a social 
media-based intervention specifically designed to influence the physical activity 
behaviors of adolescents.  Based on social cognitive principles (Bandura, 1986; 1997) 
and with physical activity as the primary outcome of interest, this innovative eight-week 
behavioral program was delivered entirely through a social networking site (i.e., 
Facebook).  Follow-up assessments took place four weeks following the end of the 
intervention (i.e., 12 weeks after the baseline assessment).  The primary content of this 
self-efficacy laden intervention revolved around the topic of physical activity for 
adolescents.  This new research may help to identify the hidden potential of social media, 
or, more specifically, social networking sites, in positively changing physical activity 
behaviors among youth.  
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CHAPTER III: RESEARCH DESIGN AND METHODS 
 
Study Design and Participants 
 
An eight-week randomized controlled pilot trial based on Social Cognitive Theory 
(Bandura, 1986) was conducted to examine the efficacy of a social media-delivered 
lifestyle physical activity intervention targeted at adolescents.  Participants were 
adolescents from the greater Champaign-Urbana area in east-central Illinois.  Individuals 
who met inclusionary criteria were randomized (matched by age and sex) to either the 
intervention (i.e., electronic delivery of a stage-based, self-efficacy laden, physical 
activity intervention via Facebook; Behavioral Group) or attentional control/comparison 
group (i.e., electronic delivery of physical activity-related information via Facebook; 
Informational Group).  
Eligibility Criteria 
 
In order to maximize generalizability, eligibility criteria for participation in this 
trial remained minimal. To be considered for participation, participants were required to 
come in child-parent pairs; that is, a parent or legal guardian had to accompany all 
eligible adolescent participants, aged 13-15 years.  Guardians provided written consent to 
allow their children to participate in the trial, while the adolescents agreed to and signed 
an informed assent form prior to being randomized.  At screening, parents of potential 
participants were asked to estimate their child’s average weekly physical activity levels, 
allowing for the identification and, as a result, exclusion of those meeting or exceeding 
the current physical activity recommendations.  Additionally, participants were required 
be English-speaking and have access to the Internet at their place of residence via a 
personal or family-dedicated tablet, laptop, or desktop computer.  Individuals who only 
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had mobile access to the Internet were excluded.  Participant pairs also had to have active 
Facebook accounts or be willing to create one prior to enrollment.  Finally, eligible 
participants had to be free of any severe mental health disorders, as well as physical 
conditions or ailments that could impede, prevent, or be exacerbated by regular 
engagement in physical activities. 
Participation Risks 
 
 The potential for risks associated with involvement in the SMART Trial were 
minimal.  Participants were informed that engagement in physical activities of any kind 
may increase the chance of incurring injury and/or some discomfort due to the intensified 
use of major muscle groups.  While no major injuries were anticipated, participants were 
encouraged to notify the SMART research staff if they became injured while 
participating in physical activities as a result of their involvement in this research trial. 
Recruitment 
 
 Due to the exploratory nature of this trial, an attempt to recruit at least 60 
participants via targeted mailings via the United States Postal Service (i.e., USPS), the 
Internet (e.g., e-mail listserves, social media, Exercise Psychology Lab webpage), and 
print ads (e.g., community bulletins, flyers), as this sample size is similar to other 
Internet-based behavioral interventions (Napolitano et al., 2003; Webb, Joseph, Yardley, 
& Michie, 2010).  Given that this trial relied heavily on parental involvement (at least 
initially), recruitment efforts were targeted at parents or legal guardians of children 
between the ages of 13 and 15 years.  Recruitment ads included brief and basic 
information about the study, along with contact information (i.e., study-specific e-mail 
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and website) for interested persons.  Sincere efforts were made to recruit a diverse sample 
that is reflective of the demographic make-up of east-central Illinois.   
Time Length 
 
The SMART Trial was conducted over an eight-week period.  It was concluded 
that this length of time should be sufficient for a trial of this nature, as it has been 
previously shown that an eight-week, randomized, controlled physical activity 
intervention can provide modest positive short-term effects on physical activity behavior 
(Cugelman, Thelwall, & Dawes, 2011; Kang, Marshall, Barriera, & Lee, 2009) and 
certain psychological outcomes (Daley, Copeland, Wright, & Wales, 2005) in 
adolescents.  Furthermore, Motl and colleagues (2002) examined the effects of 43 
different physical activity interventions in youth and searched for moderators (e.g., 
duration of the interventions) of the overall effect, concluding that longer interventions 
have worse effects than shorter interventions.  Additionally, a recent review of Internet-
delivered physical activity interventions revealed that interventions less than three 
months appear to produce more positive outcomes than longer trials (Vandelnotte, 
Spathonis, Eakin, & Owen, 2007).  These findings, however, are likely due the fact that it 
has been historically difficult to improve the maintenance of health behaviors. Given that 
this study was the first to examine the effects of an entirely social media-based physical 
activity intervention, conducting an eight-week randomized controlled trial is a 
reasonable, albeit somewhat conservative, time frame to establish whether or not this 
mode of delivery had potential to produce positive behavioral change outcomes.   
Attrition 
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Attrition from the study was an issue of concern as typical estimates suggest that 
50% of exercise participant’s dropout within the first six months of an exercise program 
(Dishman, 1988).  The SMART research staff attempted to hold the attrition rate between 
15-20%, in the hopes of retaining approximately 50 participants with complete data at 
baseline and at the end of the intervention.  This rate is reasonable as most longitudinal 
studies reveal an attrition rate of 21% (Wantland, Portillo, Holzemer, Slaighter, & 
McGhee, 2004).  The SMART program was structured in such a way as to maximize 
those components that have been previously demonstrated to attenuate attrition (e.g., 
regularly updated information, utilizing interactive communication features, providing 
personalized feedback). It was the responsibility of the research staff to monitor 
participant progress and to help create a warm, socially supportive, flexible, and 
empowering environment. 
Measures 
 
Physical, psychosocial, and behavioral assessments were conducted at baseline 
and at the end of the trial (i.e., Week 8).  Demographics, anthropomorphic measures, and 
health history were conducted onsite in the Exercise Psychology Laboratory.  Physical 
activity was assessed subjectively, using self-report, and objectively, using an activity 
monitor.  All self-report assessments were administered electronically using a well-
known and heavily utilized web-based survey tool (i.e., SurveyMonkey; Palo Alto, CA, 
2012).  When appropriate, participants received a web link to a battery of questionnaires 
via Facebook’s direct messaging service.  Submitted data was unidentifiable and stored in 
a secure, password protected online database. 
Demographics 
 
38 
 
Demographic information obtained for the adolescent participants included sex, 
age, grade level, race, ethnicity, number of siblings, height and weight, annual household 
income, and involvement in free or reduced price lunch programs.  Parental guardians 
provided this information during the screening process, and also reported their living 
situation (i.e., with or without the adolescent participant(s)), highest level of education, 
and current employment status. 
Anthropomorphic Measures 
 
Height and weight were measured to the nearest 0.1 inch and 0.1 pound, 
respectively, by using a digital column scale with stadiometer (model 736; Seca, 
Hamburg, Germany).  From these values, participants’ body mass index (i.e., BMI) were 
calculated and then interpreted using age-specific BMI percentiles to properly classify 
weight status (i.e., underweight, health weight, overweight, and obese; Mei, Grummer-
Strawn, Pietrobelli, Goulding, Goran, & Dietz, 2002).  
Health History 
 
During the screening process, parental guardians provided responses to a health 
history questionnaire on behalf of their children.  This questionnaire assessed each childs’ 
general health (i.e., history of asthma, type-2 diabetes, cancer, attentional disorders, 
dyslexia, epilepsy, concussions, emotional or mental health disorders, and stress level, as 
well as the current use of hearing aids and/or corrective lenses or contacts), 
cardiovascular health (e.g., fatigue and/or shortness of breath with usual activities, heart 
rhythm disorders, peripheral vascular disease, hypertention, and a family history of heart 
disease, lung disease, and stroke), health habits (i.e., engagement in sedentary behaviors, 
sleep duration, and consumption of caffeine), leisure-time activities (i.e., involvement in 
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music-, religious-, sports-, or any other group-based activities), and current use of 
medications and supplements (i.e., prescription medications, over-the-counter 
medications, and vitamins or nutrional supplements.) 
Objective Physical Activity  
 
Accelerometry was used to objectively assess participants’ physical activity 
levels.  Specifically, the rechargeable, lithium-powered Actigraph accelerometer (models 
GT1M and GT3X; Health One Technology, Fort Walton Beach, FL) was used for this 
purpose, as it is the most commonly used accelerometer in the field of physical activity-
related research (Freedson, Pober, & Janz, 2005) and has been shown to provide reliable 
and valid estimates of energy expenditure and activity levels in youth (Janz, 1994; Puyau, 
Adolph, Vohra, & Butte, 2002; Trost et al., 2002).  Participants were instructed to wear 
the lightweight, low-profile electronic device on their non-dominant hip during all 
waking hours (with the exception of water based activities) for seven consecutive days, as 
recommended by Trost and colleagues (2000).  Written instructions detailing proper use 
and an accelerometer log to document/verify wear time were provided to the study 
participants, along with the device itself.  Following pre-programmed initialization, the 
monitor began to collect daily activity counts on a 30-second basis (i.e., epochs).  Upon 
completion of requested wear time and receipt of the device via the USPS, these data 
were downloaded, summed, and divided by seven (or number of days worn) to provide an 
objective measure of the participants’ average daily physical activity levels.  
Recommended cut points (Freedson, Pober, & Janz, 2005) for predicting physical activity 
in youth were utilized to properly identify the amount of engagement in sedentary, light, 
moderate, and vigorous activities.  
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Subjective Physical Activity 
 
Self-reported involvement in physical activities was collected and assessed using 
the Godin Leisure Time Exercise Questionnaire (GLTEQ; Godin & Shephard, 1985).  
The GLTEQ is a well-known, widely used, brief query of usual leisure-time exercise 
habits that has been validated in child and adolescent populations (Sallis, Condon, 
Goggin, Roby, Kolody, & Alcaraz, 1993).  The first, three-part question asks participants 
to report how many times they participate in strenuous (i.e., heart beats rapidly), 
moderate (i.e., not exhausting), and mild (i.e., minimal effort) activities for more than 15 
minutes over the course of a typical week (i.e., 7-day period).  In addition to these 
standardized questions, participants were also asked to report the average duration of 
participation within each category of intensity.  The second and final question asks 
participants to consider a typical week and indicate whether they “often,” “sometimes,” 
or “never/rarely” participate in activities long enough to work up a sweat.  The reported 
frequencies of strenuous, moderate, and mild activities are multiplied by 9, 5, and 3 
metabolic equivalents, respectively, and then summed to provide a reliable estimate of 
total weekly leisure time activity.   
Sedentary Behaviors 
 
The Adolescent Sedentary Activity Questionnaire (Hardy, Booth, & Okely, 2007) 
was used to assess average weekday (11 items) and weekend (12 items) sedentary 
behaviors outside of school.  Questions about things that they typically done while sitting 
or lying down during a typical week and weekend were asked and included activities 
such as “Watching TV,” “Using the computer for doing homework,” and “Sitting around 
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(chatting with friends/on the phone/chilling).”  Participants were asked to report their 
average time spent engaging in each of these activities for each day of the week.  
Self-Efficacy  
 
A modified version of McAuley’s Exercise Self-Efficacy Scale (1993) was used 
to assess participants’ beliefs in their ability to be physically active on most days of the 
week at moderate intensities (e.g., hard enough to increase your heart rate and breathing), 
for 60 or more minutes per day in the future.  For each item, participants indicated their 
confidence to successfully engage in the behavior on a 100-point percentage scale 
comprised of 10-point increments, ranging from 0% (not at all confident) to 100% 
(highly confident).  
Outcome Expectations 
 
Originally developed to assess the outcome expectations of older adults, the 
Multidimensional Outcome Expectations for Exercise Scale (i.e., MOEES; Wójcicki, 
White, & McAuley, 2009) was used, as it is the only scale available which assesses the 
three related, but conceptually independent, subdomains of outcome expectations (i.e.,  
physical, social, and self-evaluative outcome expectations).  The scale instructions and 
items were slightly modified to assess beliefs regarding the outcomes associated with 
participation in physical activity in general – not specifically exercise.  Participants were 
asked to respond to each item using a 5-point Likert scale ranging from 1, “Strongly 
Disagree,” to 5, “Strongly Agree.”  Each subscale was then scored by summing the 
numerical ratings for each response, with higher scores indicative of greater outcome 
expectations for physical activity engagement. 
Goals 
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The 10-item Exercise Goal Setting Scale (EGS; Rovniak, Anderson, Winett, & 
Stephens, 2002) was used to assess participants’ goals relative to physical activity.  
Again, anchor statements were modified by changing the word “exercise” with “physical 
activity” to better get at the behavior of interest.  The EGS uses a 5-point Likert scale 
(i.e., 1, “does not describe me,” to 5, “describes me completely”) to assess goal setting, 
self-monitoring, and problem solving. Participants were instructed to indicate the extent 
to which each of the ten statements (e.g., “I usually keep track of my progress in meeting 
my goals) describes them. 
Barriers 
A modified version (i.e., replacing “exercise” with “physical activity) of the 
barrier component of the Exercise Benefits/Barriers Scale (EBBS; Sechrist, Walker, & 
Pender, 1987) was used to assess perceived barriers to physical activity participation.  
The 14-item barrier component is comprised of four subscales: exercise milieu (e.g., 
“Places for me to exercise are too far away”); time expenditure (e.g., “Exercise takes too 
much of my time”); physical exertion (e.g., “I am fatigued by exercise”); and family 
discouragement (e.g., “My family members do not encourage me to exercise”).  
Participants responded to each item using a 4-point Likert scale ranging from 1, “strongly 
disagree,” to 4, “strongly agree,” with higher scores indicating greater perceptions of 
barriers to regular physical activity engagement.  
SMART Facebook Group Usage  
 
Following the completion of the trial, the frequency in which each participant 
viewed the posted content on the SMART Group Wall was summed and then divided by 
120 (i.e., total Wall Posts over the 8-week program) to get a percentage of content 
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viewed.  Additionally, the rate of engagement (i.e., the frequency of Likes, Comments, 
and/or Shares divided by 120) was immediately calculated following the 8-week 
program.   
Program Evaluation 
 
Following the completion of this trial, participants were asked to complete an 
evaluation form regarding the strengths and weaknesses of the SMART Trial.  Eight 
questions regarding participant experience in the SMART Trial were evaluated on a 5-
point Likert scale.  Questions included: 1) how would you rate your overall experience 
with the SMART Program (1, “very dissatisfied,” to 5, “very satisfied”); 2) how 
interesting was the content posted on the SMART Group Wall (1, “very dissatisfied,” to 
5, “very satisfied”); 3) how useful was the content posted on the SMART Group Wall (1, 
“useless,” to 5, “very useful”); 4) on average, how many times per week did you visit the 
SMART Group (1, “never,” to 5, “7 or more times per week”); 5) on average, how often 
did you interact with the posted content (1, “never,” to 5, “7 or more times per week”); 6) 
how much did you learn about physical activity from this program (1, “nothing at all,” to 
5, “a great deal/a lot”); 7) to what degree did your participation influence your physical 
activity (1, “nothing at all,” to 5, “a great deal/a lot”); and 8) how would you rate your 
interactions with Tom on FB and in person (1, “poor,” to 5, “excellent”)?  Participants 
were also asked to rate each category of Wall Posts in order starting with their most 
favorite (i.e., 1) to their least favorite (i.e., 7).  An additional area for a free written 
response was also included.   
Procedures 
 
Facebook Group   
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For a list of defined Facebook-related terms and features, please refer to Table 1.  
Access to the SMART Facebook Group was restricted to study participants and at least 
one of their legal guardians.  The purpose of this Group was to create a social, interactive 
community that revolved around the topic of physical activity for youths.  Reliable 
physical activity information and resources from around the Web were provided daily by 
the group’s administrator. Considering the group-based characteristics and preferences, 
an assortment of Wall Posts were made, all of which were categorized within one of the 
following seven categories: 1) physical activity-related websites; 2) infographics; 3) 
public service announcements; 4) technology and applications; 5) local parks and 
facilities; 6) motivational quotations; and 7) miscellaneous topical posts.  The SMART 
Group received two Wall Posts per day (i.e., once in the morning and again in the 
evening), resulting in 14 total Wall Posts per week with equal distribution of the pre-
defined content categories.  In addition to these daily posts, photo albums containing 
physical activity campaign advertisements/posters (e.g., The President’s Challenge) were 
uploaded and shared once per week, resulting eight additional Posts.  In all, 120 Posts 
were made over the course of the trial. 
 Recommended strategies (Buddy Media, 2011) for effective wall posts (i.e., posts 
that encourage group-member engagement via Likes and Comments) were utilized 
throughout the eight-week program.  The groups’ administrator adhered to the following 
best-practice guidelines as set forth by Buddy Media (2011): 
1. Post Length – there is a strong negative correlation between the length of posts 
and the subsequent level of engagement by group members; that is, engagement 
decreases as the length of a Post increases.  Therefore, the text provided within 
each Post on the SMART Group Wall was no longer than 80 characters in length, 
as this has been shown to provide a 27% increase in the engagement rates of 
group members. 
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2. Time of Day – engagement rates are approximately 20% higher than average 
when wall posts are made outside of typical business/school hours (i.e., early 
morning and evening). As such, early morning posts were typically made between 
the hours of 6:00 and 8:00 AM, while evening posts were made between the hours 
of 4:00 and 6:00 PM.  Posting during these times should have allowed the 
SMART Group to capitalize on the critical opportunity of getting the visibility it 
needed for maximum engagement.  This strategy increases the likelihood of 
having the Group Posts appear near the top of members’ News Feeds during the 
times of day in which they would be most likely to check their Facebook 
accounts.   
 
3. Time of Week – in order to maximize visibility and engagement, two Posts were 
added to the Group Wall on a daily basis.  However, the “best” weekly content (to 
be determined by the group’s administrator) were often posted on Thursdays and 
Fridays, as engagement rates on these days are typically 18% higher than other 
days of the week.  
 
4. Action Keywords – the action of Liking a Post requires the least amount of effort 
asked of a group member.  To increase the Likes of the wall posts, the group 
administrator was direct in asking for the Like, as outright requests have been 
shown to work most effectively.  The top five words included in Posts that should 
lead to Likes include “like,” “take,” “submit,” “watch,” and “post.”  Commenting 
on a Post, on the other hand, requires slightly more effort by the user, but it is also 
essential to encouraging group-member interactions.  To increase the frequency of 
Comments, the administrator occasionally asked direct questions and asked for 
responses when appropriate.  The top five words that should lead to Comments 
are “post,” “comment,” “tell us,” “check,” and “like.” 
 
5. Question Placement and Interrogative Keywords – if a question was used in a 
Post, it was placed at the very end of that Post to better encourage group member 
responses.  Placing a question at the end of a post increases engagement by 15% 
compared to placing it near the beginning or middle of the Post, as information 
following or surrounding the latter two options may distract members from 
responding.  Additionally, when questions were asked on the Group Wall, the 
administrator tried to use the words “where,” “when,” “would,” and “should” in 
the Post because they tend to lead to higher levels of engagement than words like 
“how,” “who,” “what,” and “why.” 
 All Wall Posts made by the Group administrator adhered to strategies 1 through 3 
and, when appropriate, employed strategies 4 and 5 to encourage frequent group-member 
engagement.  
Baseline Visit 
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During their baseline visit to the Exercise Psychology Laboratory, participants 
and at least one of their legal guardians were added to the private SMART Facebook 
Group via an invitation from the Group’s administrator. To do so, however, participants 
and their guardians had to first accept a Friend Request from the administrator so that 
they could be electronically invited to join the SMART Group.  To ensure confidentiality 
and improve experimental rigor, this group was kept private to the randomized child-
parent pairs.  Once accepted to the SMART Group, all participants, regardless of 
treatment allocation, were sent privately delivered (i.e., using Facebook Messages), 
secure links to complete the web-based battery of questionnaires, on their own time and 
prior to the official start date of the trial.   
The baseline lab visit also included anthropometric assessments of study 
participants via a digital scale and stadiometer.  Once this information was obtained, 
participants were provided with an accelerometer and detailed instructions on how to use 
the device.  The participants were instructed to begin wearing the accelerometer upon 
waking-up the next morning.  They were asked to wear the device during all waking 
hours (aside from water-based activities) for seven consecutive days, as this length of 
time has been shown to produce reliable estimates of daily participation in physical 
activity (Trost, Pate, Freedson, Sallis, & Taylor, 2000).  Participants were asked to mail 
the activity monitor back, along with a corresponding accelerometer log to validate wear 
time, in a pre-addressed, self-stamped envelope.  Finally, prior to leaving the baseline 
appointment, all participants, regardless of group allocation, were given pedometers to 
use over the course of the trial to aid in self-monitoring and behavioral regulation.   
Behavioral (i.e., Intervention) Group 
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Participants in the Behavioral condition received full access to content posted on 
the SMART Group Wall and were encouraged to regularly view and interact with (i.e., 
Like, Comment, and Share) the Posts.  In addition to Group access, participants in the 
treatment condition regularly received social cognitive-based content (i.e., Behavioral 
Modules) via Facebook Messages in the form of 5-10 minute YouTube videos created by 
the Group administrator and co-principal investigator.  The SMART Group administrator 
was responsible for distributing this information to each participant and followed a pre-
determined schedule (i.e., the first day of each intervention week).  Over the course of the 
intervention, the Group administrator delivered eight unique physical activity modules 
based on social cognitive principles (i.e., self-efficacy, outcome expectations, goals, and 
sociocultural factors) to help influence behavior change among the adolescent 
participants.  Beginning with the start of the intervention, these Behavioral Modules were 
privately delivered (i.e., content can only be viewed by the sender and recipient), via a 
restricted-access YouTube link, to each participant and corresponding guardian every 
Monday morning.  These Messages always included a personalized greeting, written 
information regarding the content of the video-based module, and a prompt encouraging 
participants to ask the Group administrator questions relative to the modules’ content, 
should they have any (to access these modules, see Table 2 for tiny URLs).    
Informational (i.e., Comparison) Group  
 
Participants in the Informational condition also received full access to the 
SMART Group and were similarly encouraged to regularly view and interact with the 
content posted on the Group Wall.  Informational participants were also be contacted 
once a week by the Group administrator via a private Facebook Message.  The frequency 
48 
 
of theses fairly generic yet personalized messages (e.g., “Hey Johnny!  We are entering 
the 4
th
 week of the program.  Thank you for your commitment and remember to visit the 
SMART group daily and to interact with the Wall Posts”) occurred once per week – in 
unison with the delivery of the Behavioral Modules.   
Data Analysis 
 
Data were checked for missing items, normality, outliers, and errors.  A series of 
independent-samples T tests were conducted to identify significant differences in 
demographic data and descriptive statistics of study variables.  Using an intent-to-treat 
approach, the efficacy of the intervention in producing behavioral and psychosocial 
changes was examined using a 2 (condition: Behavioral vs. Informational group) by 2 
(time) repeated measures design from data collected at baseline and at the end of the 
intervention.  Interactions and main effects were examined, as well as mean differences 
in effect sizes.  Given the pilot nature of this trial and the importance of adequately 
powering subsequent larger trials, effect sizes (Cohen’s d) were also calculated within 
groups to further determine differential treatment effects on study outcome variables.   
Correlational analyses were then performed to examine theoretical relationships and 
determine the associations among changes in predictor (i.e., self-efficacy, outcome 
expectations, goals, and barriers) and outcome (i.e., physical activity participation) 
variables for each group.  
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CHAPTER IV: RESULTS 
 
Recruitment and Study Flow 
 The study staff had difficulties recruiting interested child-parent dyads into this 
innovative and low participant burden trial.  Therefore, two separate rounds of 
recruitment occurred which resulted in two waves of participants for the trial.  In total, 33 
contacts were made and screened for eligibility.  Of these 33 contacts, 21 participants met 
the inclusion criteria and were randomized into one of the two treatment conditions.  
Considering the recruitment methods that were employed, the targeted mailing of 
recruitment post cards had both the largest reach (i.e., approximately 3,200 households 
throughout Champaign County) and highest rate of return with 61.90% of study 
participants responding to these advertisements.  This was followed by mass e-mails to 
various listservs (28.60%); announcements via the Champaign Public Health District, as 
well as the one-time delivery of a weekly digital university newsletter each resulted in 
attaining 4.80% of the sample.  Of the 21 randomized participants, 20 completed 
assessments at both baseline and follow-up, resulting in 4.76% rate of attrition.  
Additional details regarding participant flow within the SMART Trial can be found in 
Figure 1.   
Descriptive Statistics 
 Participant and parent/guardian characteristics for the study sample as well as 
each condition are presented in Tables 3 and 4, respectively. Briefly, a majority of the 
sample was white (61.90%), female (52.40%), 13 years of age (61.90%; M = 13.48), in 
middle school (76.30%), clinically overweight or obese (57.20%), resided with siblings at 
home (95.2%), and lived in a household with annual income of greater than $100,000 
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(71.40%).  Parental characteristics revealed that 100% of the sample resided with their 
mothers, a majority of whom had a bachelor’s degree or higher (81.00%) and were 
employed full time (66.70%). A series of independent-samples T tests revealed no 
significant differences in demographic variables between groups for either the 
participants or their legal guardians.   
 Tables 5 – 12 contain descriptive statistics and effect sizes of study variables for 
the sample as a whole and for each condition at both time points.  Independent-samples T 
tests were conducted for the descriptive variables to identify significant differences 
between the Behavioral and Informational conditions at both baseline and follow-up.  At 
baseline, the only variable that was found to be significantly different between groups 
was the average amount of time spent engaging in vigorous leisure-time physical activity, 
where the Informational condition reported a higher rate of engagement (M = 42.55, SD 
= 21.45) in comparison to the Behavioral condition (M = 37.60, SD = 15.11); t(17) = -
2.35, p = .03.  Statistically significant differences between groups at follow-up were not 
present.   
Intervention Effects on Physical Activity 
 A series of mixed model repeated measures ANOVAs were performed using a 2 
(condition: SMART Behavioral vs. SMART Informational Group) by 2 (time) to 
examine the effectiveness of the intervention in producing changes in physical activity 
and psychosocial outcomes (Table 13).  Analyses revealed that there were significant 
improvements over time on subjectively reported weekly leisure-time physical activity (F 
= 8.426, p = .009, η2 = .319).  However, there was no interaction between time and 
condition (F = 0.002, p = .968, η2 = .000). Subjectively reported moderate-vigorous 
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physical activity approached significance over time (F = 4.186, p = .056, η = .189), but 
significant interaction effects were not found (F = 0.029, p = .868, η2 = .002).  There 
were no significant time among the objectively measured physical activity variables, 
including average daily minutes spent being physically active (F = 0.060, p = .810, η2 = 
.004), sedentary time (F = 0.002, p = .966, η2 = .000), moderate-vigorous physical 
activity (F = 0.649, p = .435, η2 = .048), and total physical activity (F = 1.493, p = .243, 
η2 = .103).  Similarly, significant group by time effects were not found for minutes of 
physical activity (F = 0.591, p = .455, η2 = .041), sedentary time (F = 0.007, p = .933, η2 
= .001), moderate-vigorous physical activity (F = 1.045, p = .325, η2 = .074), or total 
physical activity (F = 0.631, p = .441, η2 = .046).  In addition, analyses of self-reported 
time spent engaging in weekday (F = 0.445, p = .513, η2 = .024) and weekend (F = 0.068, 
p = .798, η2 = .004) sedentary behaviors did not produce significant effects over time.  
Likewise, group by time effects were not present for weekday (F = 0.118, p = .735, η2 = 
.007) or weekend (F = 0.057, p = .814, η2 = .003) sedentary behaviors.  
Given the small sample size of this trial, effect sizes were calculated in order to 
identify the patterns of change within each treatment group and to better quantify the 
effectiveness of the intervention.  Mean values for all physical activity and sedentary 
outcomes as well as effect sizes for the total sample and each condition are reported in 
Tables 5 – 10. Relative to the accelerometer data, the Behavioral group clearly increased 
their activity levels across the trial relative to the Informational group.  In terms of 
minutes of physical activity per day, involvement in the Behavioral condition produced a 
medium effect (d = 0.52), as compared to a small effect (d = 0.24) in the Informational 
condition.  Additionally, improvements were found for moderate-vigorous (d = 0.85) and 
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total physical activity (d = 0.81) in the Behavioral group, whereas the effect sizes for the 
Informational group reflected little change (d  = 0.06 and 0.16, respectively).  Effect sizes 
for objectively assessed sedentary counts were similar between the intervention (d = -
0.02) and comparison (d = -0.03) groups.  Effect sizes indicated substantially greater 
improvements in subjectively assessed physical activity for the Behavioral group 
compared to the Informational group.  Large and positive effects were found for both 
moderate-vigorous (d = 0.86) and weekly leisure-time (d = 1.12) physical activities in 
the Behavioral group, although participants in the Informational group also reported 
moderate increases (d = 0.50 and 0.65, respectively).  The effect sizes for subjectively 
assessed sedentary behaviors, on the other hand, were small to non-existent for both 
conditions (d = 0.15, Behavioral group; d = -0.06, Informational group). 
Intervention Effects on Psychosocial Constructs 
The only psychosocial variables demonstrating significant change across the trial 
were outcome expectations with significant time effects for self-evaluative (F = 6.338, p 
= .022, η2 = .260) and social (F = 12.127, p = .003, η2 = .403) outcome expectations. 
Additionally, group by time effects were found for physical (F = 4.848, p = .041, η2 = 
.212) and self-evaluative outcome expectations (F = 5.529, p = .030, η2 = .235).  There 
were no significant time effects with the remaining psychosocial constructs, including 
self-efficacy (F = 0.190, p = .668, η2 = .010), goals (F = 2.441, p = .136, η2 = .119), and 
barriers (F = 0.247, p = .625, η2 = .014) associated with regular physical activity 
participation.  Additionally, group by time effects were not significant for self-efficacy (F 
= 0.958, p = .341, η2 = .051), goals (F = 0.644, p = .433, η2 = .035), or barriers (F = 
0.501, p = .488, η2 = .027).   
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Again, due to the sample size of this pilot trial, effect sizes were calculated to 
quantify the size of the difference in the psychosocial constructs between the two 
treatment conditions over the 8-week intervention (for mean values and associated effect 
sizes for the total sample and by group see Tables 11 and 12).  There was a medium and 
positive effect on self-efficacy for physical activity in the Behavioral group (d = 0.53), 
whereas a small and negative effect was present for the Informational group (d = -0.13).  
Physical outcome expectations increased slightly in the Behavioral group (d = 0.41), 
while the Informational condition experienced medium declines (d = -0.74), resulting in a 
substantial difference of 1.15 (SD = 0.81) between groups.  Participation in the 
Behavioral group also produced large and positive effect sizes for self-evaluative (d = 
0.90) and social (d = 1.03) outcome expectations.  Self-evaluative outcome expectations 
did not change in the Informational group (d = 0.03), but social outcome expectations did 
increase (d = 0.51).  In terms of physical activity goals and barriers, the Behavioral group 
increased their goal-setting across the intervention (d = 0.49) compared to the 
Informational group (d = 0.11), and a small decrease in barriers (d = -0.18) compared to 
the Informational group who saw a small increase (d = 0.24).    
Associations among Changes in Psychosocial Constructs and Physical Activity 
 The correlations among the residual change scores for the physical activity 
variables and psychosocial constructs by condition are shown in Tables 14 and 15.  In the 
Behavioral group, decreases in physical activity barriers was associated with decreases in 
objectively assessed sedentary behaviors (0.71, p < .05), and increases in moderate-
vigorous (-0.77, p < .05) and total physical activity (-0.70, p < .05).  Increases in self-
efficacy for physical activity were associated with increases in self-reported moderate-
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vigorous (0.85, p < .01) and total physical activity (0.80, p < .01).  In the Informational 
group, only changes in social outcome expectations were associated with changes in 
physical activity.  Specifically, increases in subjectively assessed moderate-vigorous 
(0.80, p < .01) and total leisure-time physical activity (0.79, p < .01) were associated with 
increases in social outcome expectations.  Furthermore, improvements in social outcome 
expectations were related to greater positive changes in objectively assessed moderate-
vigorous and total physical activity.   
Program Evaluation and Feedback 
 Participants were asked to anonymously complete a program evaluation and 
feedback form that was designed specifically for this trial.  Twenty of the 21 participants 
completed these forms at their follow-up appointment.  Results revealed that 70.0% of 
the study sample was “satisfied” to “very satisfied” with their overall experience with the 
SMART Trial.  Additionally, 55.0% of the sample found the content posted on the 
SMART Group Wall to be “interesting” to “very interesting,” and 45.0% found the 
posted content to be “useful” to “very useful.”  On average, 55.0% of the participants 
visited the SMART Group “1 – 2 times per week,” while 45.0% interacted with (i.e., 
Like, Comment, and/or Share) the posted content “1 – 2 times per week,” as well.  
Furthermore, 50.0% of those surveyed indicated that they learned “a good amount” to “a 
great deal/a lot” about physical activity from their involvement in this program, and 
70.0% felt that their participation in the program influenced their physical activity 
“some” to “a good amount.”  And finally, when asked to rate their experiences with study 
staff (over Facebook and in person), 95.0% of the participants reported having “good” to 
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“excellent” interactions.  Mean values for these evaluative responses are reported in 
Table 16. 
Insight into participants’ preferred categories of Wall Posts was also assessed 
(Table 17).  In order from the highest to lowest rated, participants preferred the following 
categories: 1) Technology/Apps; 2) Websites; 3) Miscellaneous; 4) Quotations; 5) Local 
Resources and Facilities; 6) PSAs; and 7) Infographics.  An attempt to assess the value of 
the weekly behavioral modules was also made. Unfortunately, 75.0% of the anonymous 
sample provided responses to these condition-specific questions, which were listed in a 
separate section of the feedback form that was titled “SMART Behavioral Group Only.”  
As a result, average responses were marked as invalid (i.e., could not be properly 
interpreted), given that only 47.6% of the study sample was actually in the Behavioral 
group. 
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CHAPTER V: DISCUSSION 
The purpose of the Social Media and Activity Research Trial was to examine the 
efficacy of using Web 2.0 technologies (i.e., Facebook) to deliver a physical activity 
intervention to low-active adolescents aged 13 to 15 years.  An additional aim of this 
randomized controlled pilot trial was to evaluate the effectiveness of a social cognitive-
based intervention condition for increasing physical activity compared to an information-
based comparison group.  It was hypothesized that active engagement in this social 
media-delivered trial would be efficacious in positively influencing physical activity 
behaviors in the study sample over the course of the 8-week program.  It was also 
hypothesized that participants in the Behavioral (i.e., intervention) condition would 
experience greater increases in physical activity behaviors and social cognitive constructs 
when compared to the Informational (i.e., attentional control) condition.  Finally, it was 
hypothesized that changes in psychosocial constructs would be associated with changes 
in physical activity over time.  Given the pilot trial nature of this study and the lack of 
statistical power to reveal conventional differences between treatment conditions, effect 
sizes were calculated to determine the effectiveness of each condition in producing 
changes in physical activity outcomes.  Furthermore, an examination of the effect sizes is 
often necessary to better understand the difference in changes on outcome variables 
between groups – as parametric tests alone are not likely to tell the whole story. 
As a result, the first hypothesis, which predicted improvements in physical 
activity participation by the study sample, was supported.  Specifically, involvement in 
the SMART Trial resulted in small increases in objectively assessed moderate-vigorous 
and total physical activity, as well as time spent being physically active.  Similarly, 
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subjectively assessed physical activity also resulted in improvements, but the effects were 
substantially larger for moderate-vigorous physical activity and total weekly leisure-time 
physical activity.  At first, the differences in the degree of the effects found between the 
objective versus subjective measures may seem odd, as both forms of measurement are 
intended to capture one’s level of physical activity.  It is important to note that the Godin 
Leisure-Time Exercise Questionnaire (Godin & Shephard, 1985) was specifically 
designed to assess leisure-time physical activity behaviors, whereas the accelerometer 
assesses all physical activity accumulated throughout the day, regardless of activity type.  
Therefore, participation in this trial appeared to be more beneficial for influencing 
leisure-time physical activities (e.g., going to the park, dancing, walking the dog, etc.) 
than for total daily physical activities (e.g., getting ready for school, walking to and from 
classes, doing chores, etc.).  
 Next, while changes in the behavioral outcomes were not statistically significant 
between groups, the effect sizes that were produced in the Behavioral group were, in 
most cases, moderate to large in size and in the expected direction, while the effect sizes 
in the Informational group were mostly small to moderate.  These results provide 
preliminary support for the second hypothesis, which predicted greater effects on study 
outcomes for participants in the social cognitive-based condition in comparison to those 
in the information-based control.  In the case of objectively and subjectively assessed 
physical activity outcomes, the experimental condition experienced large increases in 
both moderate-vigorous and total physical activity.  Involvement in the comparison group 
resulted in small but positive changes for objective moderate-vigorous and total physical 
activities, and moderate improvements in subjective moderate-vigorous and weekly 
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leisure-time physical activity.  Finally, differences among the self-reported sedentary 
outcomes (i.e., average weekday and weekend) were small to nonexistent in both groups.  
This is not entirely surprising, however, as the purpose of this trial was not aimed at 
minimizing sedentary behaviors, but, rather, increasing regular participation in physical 
activities.   
 The effects found in the Behavioral group were much larger than the effect sizes 
that are typically reported in the literature for physical activity-related outcomes as a 
result of intervention.  For example, Kamath and colleagues (2008) conducted a meta-
analysis on behavioral interventions aimed at improving physical activity levels in 
children and adolescents.  According to their results, youth-based physical activity 
interventions typically result in a significant but small effect (d = 0.12; range: 0.04 – 
0.20).  Moreover, Lau and colleagues (2011) conducted a review of information and 
communication technology-based interventions and also found small effect sizes, ranging 
from 0.03 to 0.41, always favoring the intervention to control conditions.  That 
involvement in the Behavioral condition of the SMART Trial resulted in much larger 
effect sizes certainly warrants further examination and replication of these findings.  
Importantly, none of the interventions in the previously mentioned meta-analysis and 
review were entirely delivered via social media.  Perhaps the social and interactive nature 
of the SMART Trial, in conjunction with the weekly receipt and viewing of the video-
based behavioral modules, may provide some insight as to why the effect sizes were so 
much larger in this intervention than in those that have preceded it. 
 The differences in effect sizes between treatment conditions were also examined 
for the social cognitive constructs.  In general, effects in the Behavioral group were 
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consistently larger (and in the hypothesized direction) compared to those in the 
Informational group.  Specifically, the experimental condition experienced moderate 
increases in self-efficacy for physical activity, while the comparison group experienced a 
small decline.  These findings indicate that involvement in the Behavioral group resulted 
in improved situation-specific self-confidence to be regularly physically active over the 
course of the trial.  These results are noteworthy given that self-efficacy is the most 
consistent determinant of physical activity behaviors and, more importantly, is a 
modifiable construct which is amenable to intervention (via the manipulation of mastery 
experiences, vicarious experiences, verbal support, and the proper interpretation of 
physiological and psychological states).   
In terms of outcome expectations, results revealed that the Behavioral group had a 
small positive change in physical outcome expectations and large increases in their self-
evaluative and social outcome expectations for physical activity.  The Informational 
group, on the other hand, experienced a decline in physical outcome expectations, 
essentially no change in self-evaluative outcome expectations, and a medium 
improvement in social outcome expectations. That both groups experienced increases in 
social outcome expectations is likely the result of the social and interactive nature of this 
program.  More importantly, the improved outcome expectations found in the Behavioral 
group may have provided aid in motivating participants to regularly engage in physical 
activity behaviors in order to attain the expected physical, self-evaluative, and/or social 
outcomes associated with increased participation.  Given the relatively short nature of 
this trial, it is not entirely surprising that minimal changes were found in physical 
outcome expectations, as these outcomes often take time to be realized (e.g., weight loss, 
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improved fitness) and are not always easily noticeable (e.g., improved bone strength).  
The larger improvement in self-evaluative and social outcome expectations, however, 
indicate that these physical activity-related outcomes are more readily recognizable and 
therefore should be more readily exploited in order to encourage greater engagement. 
Next, a small improvement in goals was found in both conditions, but the effect 
was slightly larger in the Behavioral group, indicating that members of this condition had 
a better understanding of and ability to set goals for physical activity.  This finding is 
crucial, as improvements in self-regulatory strategies, such as goal-setting, are necessary 
when attempting to adopt and eventually maintain a new health-related behavior such as 
physical activity.  Meeting physical activity-related goals can further serve as a motivator 
to continue engagement, as past successes (i.e., mastery experiences) can positively 
influence self-efficacy for the behavior, which, as a result, can lead to seeking out more 
challenging goals and improve persistence in the face of adversity.  And, finally, there 
was a small decline in physical activity barriers in the Behavioral group, while the 
informational group had a small increase.  Thus, participants the Behavioral group were 
able to manage and overcome common youth-based barriers associated with regular 
participation in physical activity over time.  This is important, as many social, cultural, 
and environmental restrictions are placed on this particular demographic which often 
lacks any true sense of autonomy in terms of their decisions and behaviors. 
The differential effects of the intervention on the social cognitive constructs are 
likely the result of the weekly behavioral modules that were received by participants in 
the Behavioral group, as the focus of this groups’ program delivery revolved around the 
core factors in social cognitive theory.  Both groups had access to the Group Wall and 
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were regularly encouraged to view and interact with the posted content.  The Behavioral 
group, however, regularly received these weekly modules that focused on the benefits of 
physical activity, self-regulatory strategies, ideas to be active, and continual 
encouragement and support. As a result, participation in this condition improved 
understanding and altered perceptions of these social cognitive constructs and, as a result, 
led to greater increases in physical activity behaviors. More importantly, improvements 
in self-efficacy and outcome expectations may reflect changes in the participants’ 
motivation to be physically active. The weekly modules that participants in this condition 
received discussed the primary sources of self-efficacy, various goal-setting techniques, 
and identifying strategies to overcome barriers to physical activity participation, all of 
which were found to have greater changes over the course of the trial compared to the 
Informational group.  Any improvements that were found in the Informational group 
could have been the result of viewing and engaging with the Wall Posts (e.g., websites, 
technology and applications), many of which contained and exploited various self-
regulatory strategies (e.g., goal-setting, personalized feedback) which are loosely based 
on a number of behavioral theories.  
Finally, relationships among the residual change scores of the social cognitive 
constructs and the physical activity and sedentary behaviors were examined between 
treatment conditions.  Results provided support for the third hypothesis, although changes 
in only some of the social cognitive constructs were significantly related to changes in 
physical activity and sedentary behaviors. In the Behavioral group, improvements in self-
efficacy were related to increased engagement in subjectively assessed moderate-
vigorous and weekly leisure-time physical activities.  Furthermore, decrease in perceived 
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barriers were associated with increases in moderate-vigorous and total physical activity, 
and decreases in sedentary behaviors, as assessed by accelerometry.  Significant 
relationships in the Informational condition were only found with changes in social 
outcome expectations for physical activity.  Specifically, increases in social outcome 
expectations were related to greater engagement in both subjectively and objectively 
assessed physical activity behaviors. The fact that changes in these psychosocial 
constructs were significantly associated with changes in moderate-vigorous and total 
leisure-time physical activities, in particular, is encouraging because physical activity 
guidelines recommend regular participation moderate to strenuous physical activities in 
order to attain health-related benefits.  Clearly, improving adolescents’ self-efficacy for 
physical activity is needed in order to successfully perform, adopt, and maintain the 
behavior (Sallis et al., 1992).  Similarly, when barriers to regular participation are 
minimized, engagement in the behavior appears to increase as a result (Brownson, 
Boehmer, & Luke, 2005).  Furthermore, the increases in outcome expectations associated 
with physical activity participation may also provide adolescents, in particular, an added 
incentive to become more physically active (i.e., so they can spend more time with their 
friends and peers).  
Strengths 
This, to our knowledge, is the first pilot trial examining the efficacy of delivering 
a randomized, controlled physical activity intervention entirely via social media and 
specifically targeted the at-risk and understudied demographic of early adolescents.  A 
major strength of this trial is its theoretical foundation.  The study design was based 
entirely upon the social cognitive framework and specifically targeted and attempted to 
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manipulate its associated constructs to better aid in behavior change.  Another major asset 
of this trial is that the behavioral outcomes were assessed objectively, using 
accelerometry, and subjectively, using self-report assessments, providing a richer set of 
data and improving interpretations regarding the modes of physical activity that are likely 
to be influenced by this type of intervention.  Regarding the study sample itself, there was 
a fairly even split between males and females, as well as a respectable representation of 
minority participants.  Additionally, participants, as a whole, reported a high degree of 
satisfaction with their participation in this program, indicating that the posted content was 
interesting, informative, and useful.  
Limitations 
 Several limitations with this trial should be taken into consideration when 
interpreting the results and building upon the findings.  First, despite considerable efforts 
in trying to recruit participants for this trial, the study sample was relatively small and far 
short of the originally proposed 60 low-active adolescent participants.  A larger sample 
size would improve the power of the study and potentially reduce the amount of variance 
among study variables.  This, in turn, could lead to statistically significant findings and, 
thus, greater insight as to whether or not a social media-delivered behavioral intervention 
is effective in producing desired outcomes.  Based on the effect size found in the 
Behavioral group (d = 0.85), subsequent trials would need a sample of at least 74 
participants to get statistically significant differences in objectively assessed moderate-
vigorous physical activity.  Next, a majority of the sample came from higher 
socioeconomically status households.  Whether or not similar results would be found in 
participants from lower socioeconomic households remains to be determined.  Finally, 
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one of the biggest limitations in terms of adequately assessing the effectiveness of this 
intervention includes the lack of ability to track the viewership of the weekly behavioral 
modules by study participants.  Insight into participant viewership would provide further 
support for the effectiveness of the Behavioral group, as the receipt of these social 
cognitive-based modules was the only difference between the two treatment conditions in 
terms of program delivery.  If participants in the Behavioral condition did, in fact, view 
these modules on a regular basis, a more concrete conclusion could be made regarding its 
overall utility and overall worth in improving physical activity levels and related 
psychosocial outcomes.  Additionally, an assessment of participant preferences  
Future Directions 
 Research utilizing and examining the effectiveness of Web 2.0 technologies in 
improving health behaviors and outcomes is still in its nascent stage.  Similar trials 
should be conducted and evaluated with other populations of varying ages and perhaps 
even disease states.  Prior to doing so, however, it is necessary to replicate this trial with a 
larger sample.  The effect sizes provided in this efficacy trial can be used to properly 
power future more definitive trials. It is also important to examine participants’ abilities 
to maintain improved levels of physical activity over time, particularly since shared 
information and behavioral strategies can still remain readily accessible following the end 
of such an intervention (i.e., continual access to and further engagement with previously 
posted content following program termination).  Relative to the evaluation of social 
media in particular, it would be beneficial to study the degree to which various interactive 
features (e.g., commenting, chatting, posting pictures, etc.) might differentially influence 
physical activity behaviors.  In doing so, researchers must look for new and innovative 
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ways to increase the engagement rate of participants, as simply viewing posted content 
alone is not sufficiently powerful to adequately influence participation in physical 
activity.  For example, encouraging more participant/user-generated content (e.g., sharing 
photos of places to be active, creating “how to” video tutorials, etc.) may increase 
perceptions of ownership and accountability within the program, which, in turn, could 
result in greater levels of social cognitive constructs, such as self-efficacy to be 
physically active.  Furthermore, while the SMART Trail chose to use Facebook to deliver 
this intervention, future studies may want to explore the potential of other commonly 
used (e.g., Twitter, Instagram) or up-and-coming (e.g., Pheed) social media services to 
examine and compare their efficacy in positively changing health behaviors.   
Conclusion 
The present study provides initial support for the efficacy of delivering behavioral 
interventions via social media.  Participation in this social cognitive-based, Facebook-
delivered research trial resulted in improvements in physical activity and related 
psychosocial constructs.  More importantly, effects were generally greater and in the 
expected direction in the social cognitive-based condition than in the information based 
control.  The social and interactive nature of Web 2.0 technologies, along with its low 
cost and accessibility, make social media an appealing avenue in which to target and 
influence health behaviors.  Furthermore, delivering social media-based physical activity 
interventions can overcome many of the constraints that are commonly found with more 
traditional Internet- (e.g., limited interactivity), print- (e.g., text-heavy), and/or center-
based (e.g., travel) interventions.  Whether employing behavioral interventions over 
social media can ultimately lead to changes in other health indicators such as fitness or 
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weight status remains to be determined. However, based on the initial findings of the 
SMART Trial, social media holds promise for positively influencing physical activity 
participation in low-active adolescents.   
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CONSORT 
Figure 1 
SMART Trial CONSORT Diagram 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Assessed for Eligibility (n = 33) 
Excluded (n = 12) 
 Inclusion criteria (n = 2) 
o Too active (n = 1) 
o Too young (n = 1) 
 Declined to participate (n = 3) 
o Not interested (n = 2) 
o Seeking exercise program 
(n = 1) 
 Other reasons (n = 7) 
o Tech concerns (n = 2) 
o Unable to contact (n = 5) 
SMART Informational (n=11) 
Allocation 
Randomized (N = 21) 
Contacts (N = 33) 
SMART Behavioral (n = 10) 
Enrollment 
Week 8 Follow-Up Retained (n = 9) 
 Lost to Follow-Up (n = 2) 
o Contact and 
scheduling conflicts  
(n = 1) 
Retained (n = 11) 
 Lost to Follow-Up (n = 0) 
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STUDY TABLES 
 
Table 1. 
       
        Facebook Features and Terminology         
Term Definition 
Apps Facebook or third-party software designed to perform specific tasks, 
with the goal of enhancing the social networking experience via 
supplementary features and improved functionality (e.g., Events, Places, 
etc.).  
 Badge Customizable display allows users to share personal Facebook 
information and activities (i.e., profile, likes, photos, and pages) across 
various web-based platforms (e.g., websites, blogs, etc.) in real-time. 
 Block Facebook Profiles can be set to restrict what others on and/or off the 
social network can view and access (e.g., personal information, photos, 
communication tools, etc.). 
 Chat A text, or video-based (plugin required), instant messaging feature 
allowing Facebook Friends to communicate one-on-one or with 
multiple members simultaneously; compatible with many other instant 
messaging clients (e.g., Skype, AOL Instant Messenger, etc.).     
 Comments 
Box 
An easily accessible social plugin enabling active engagement by 
Friends and/or Fans throughout the Facebook site; users post comments 
relative to the content being shared by others. 
 Credits A form of virtual currency which enables the purchase of gifts and 
virtual goods for various games and applications found throughout the 
Facebook platform. 
 Events Allows users to publically or privately organize and advertise a wide 
range of upcoming activities and social gatherings – from presidential 
elections to birthday parties. 
 Games Designed by third-party developers, Games (e.g., FarmVille, Mafia 
Wars) allow users to play with and against each other within the 
Facebook platform.  
 Groups Member-created communities, within the Facebook platform, provide 
users with a space to publically or privately promote, share, and discuss 
common interests via Wall posts, photo/video uploads, and the 
Questions feature.  
 Facebook A leading social networking site which allows users to create and 
establish an online presence while providing the ability to connect and 
interact with other users from around the world. 
 Fans Followers of various entities (e.g., businesses, brands, celebrities) with 
established Pages.  
 Friend Contacts within each individual’s personal social network (e.g., 
Facebook Friends) who have the ability to view each other’s 
information and interact with one another; v. The reciprocal act of 
connecting with others/creating new contacts (e.g., to Friend someone – 
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a.k.a. “friending”) following acceptance of an electronically delivered 
“Friend request.” 
Like An option for active engagement by Friends and Fans alike, this 
clickable link allows users to acknowledge, support, and further share 
an assortment of information, content, and updates being posted 
throughout the Facebook site. 
 Like Button A readily available social plugin enabling the promotion of, and 
engagement with, various entities and services across the Internet. 
 Messages Similar to e-mail, Facebook Messages allow users to privately 
communicate with one specific Friend or a group of personally selected 
Friends simultaneously; communication features include text, file 
attachments, picture and video uploads, and mobile capabilities; users 
are informed of new Messages via a visual alert (red rectangular 
counter) near the Messages tab of the Facebook navigation menu. 
 News Feed Updated in real time and presented immediately upon logging into 
Facebook, this feature, integral to the Facebook experience, provides 
updates about recent activities, upcoming events, and newly posted 
content by Friends, Pages, and Groups connected to each user’s 
personal social network.   
 Notes A blogging feature allowing users to tag Friends, embed images, and 
publish content in rich-text format. 
 Notifications E-mail, mobile, and onsite (red rectangular counter near the 
Notifications tab of the Facebook navigation menu) alerts informing 
users of recent activities that specifically pertain to them (e.g., 
Wall/Timeline Posts, Tags, Photo comments, Friend requests, etc.). 
 Pages A Like-able public profile specifically designed for the promotion of 
and interaction with various entities (e.g., brands, businesses, 
celebrities, concepts, etc.). 
 Photos Among one of the most popular features of the site, Facebook users, 
Pages, and Groups have the ability to upload, Tag, and share photos (as 
well as videos) with other members of their social network. 
 Poke This seemingly trivial feature allows members to attract the attention of 
another user via a virtual poke. 
 Profile Allowing users to create and establish and online identity, the Profile is 
a public or privately set personal page containing the personal 
information and recent activity of each Facebook user. 
 Questions A polling application allowing users to submit questions for members of 
their social network to answer. 
 Status 
Updates 
A feature allowing users to post messages and updates for Friends to 
read and respond to via comments or Liking.  
Tags When publishing content on Facebook, this feature allows users to link 
selected contacts or places to a particular post (e.g., status update, photo 
upload); users have the option to review, approve, and limit the 
visibility of each tag prior to publication. 
 Ticker Located on the right-hand side of the user’s homepage, the Ticker 
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provides real-time updates of various social networking activities (e.g., 
status updates, commenting or Liking posts) by Friends and Pages. 
Timeline Displayed in reverse chronological order, this new profile layout is an 
updated version of what was formerly known as the profile Wall. The 
privacy-enabled, interactive (e.g., publish updates, receive messages) 
Timeline presents an organized history of the user’s information and 
activities since registering with the site. 
 Usernames This feature (registration required) streamlines user location by 
directing others to personal pages via a simplified direct link 
(www.facebook.com/username).   
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Table 2 
 
  List and Location of Weekly Behavioral Modules 
 Module Topic Location 
Module 1 - Getting Started with the SMART Program http://youtu.be/0QFqlqOFEiE  
Module 2 - Physical Activity Definitions and Benefits http://youtu.be/wUbYDaTfIr0  
Module 3 - Physical Activity Guidelines http://youtu.be/pq1EjmElsD4  
Module 4 - Goal-Setting for Physical Activity http://youtu.be/v7FYYCgPNhU  
Module 5 - Individual Expectations and Physical 
                   Activity 
http://youtu.be/gGgTFMYpqL4  
Module 6 - Social Support for Physical Activity http://youtu.be/bWFqlSiCiwU  
Module 7 - Overcoming Barriers to Physical Activity http://youtu.be/RWfC1ZvmDPo  
Module 8 - Maintaining a Physically Active Lifestyle http://youtu.be/n6_Cwia5L_E  
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Table 3 
   
     Participant Characteristics     
    Total Sample 
Behavioral 
Group 
Informational 
Group 
Variable N = 21 n = 10 n = 11 
Sex 
    
 
Male 47.60% 60.00% 36.40% 
 
Female 52.40% 40.00% 63.60% 
Age 
   
 
13 Years 61.90% 60.00% 63.60% 
 
14 Years 28.60% 30.00% 27.30% 
 
15 Years 9.50% 10.00% 9.10% 
Year in School 
   
 
6th Grade 4.80% 0.00% 9.10% 
 
7th Grade 28.60% 30.00% 27.30% 
 
8th Grade 42.90% 50.00% 36.40% 
 
9th Grade 14.30% 10.00% 8.20% 
 
10th Grade 9.50% 10.00% 9.10% 
BMI Classification 
   
 
Underweight 4.80% 0.00% 9.10% 
 
Healthy Weight 38.10% 50.00% 27.30% 
 
Overweight 14.30% 10.00% 18.20% 
 
Obese 42.90% 40.00% 45.50% 
Siblings 95.20% 100.00% 90.90% 
Race 
   
 
White 61.90% 60.00% 63.60% 
 
Black 4.80% 10.00% 0.00% 
 
Asian 9.50% 0.00% 18.20% 
 
Biracial 23.80% 30.00% 18.20% 
Latina/o 9.50% 10.00% 9.10% 
Annual Household 
Income 
   
 
$10 - 40 K 19.00% 30.00% 9.10% 
 
$41 - 70 K 4.80% 0.00% 9.10% 
 
$71 - 100 K 4.80% 10.00% 0.00% 
 
>$100 K 71.40% 60.00% 81.80% 
Free/Reduced Price 
Lunch 9.50% 10.00% 9.10% 
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Table 4 
      
        Parent/Guardian Characteristics         
    
Total Sample Behavioral Group 
Informational 
Group 
Variable Mother Partner Mother Partner Mother Partner 
Resides with 
Participant 
100.00% 85.70% 100.00% 70.00% 100.00% 100.00% 
Education 
      
 
High School 0.00% 19.00% 0.00% 30.00% 0.00% 9.10% 
 
Associates  19.00% 9.50% 10.00% 0.00% 27.30% 18.20% 
 
Bachelors 42.90% 33.30% 40.00% 30.00% 45.50% 36.40% 
 
Masters 28.60% 33.30% 40.00% 40.00% 18.20% 27.30% 
 
Doctorate 9.50% 4.80% 10.00% 0.00% 9.10% 9.10% 
Employment 
      
 
Full Time 66.70% 85.00% 70.00% 88.90% 63.60% 81.80% 
 
Part Time 23.80% 10.00% 30.00% 11.10% 18.20% 9.10% 
 
Homemaker 9.50% 0.00% 0.00% 0.00% 18.20% 0.00% 
  Laid Off 0.00% 5.00% 0.00% 0.00% 0.00% 9.10% 
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Table 5 
   
    Objective Physical Activity - Descriptive Statistics and Effect Sizes for Total Sample 
Variables 
Baseline Follow-Up Effect Size 
M (SD) M (SD)   
Minutes per Day 29.74 (11.48) 33.78 (8.89) 0.40 
Sedentary Counts 1257.54 (155.13) 1251.21 (187.32) -0.09 
Light Counts 182.11 (40.97) 180.89 (50.17) -0.03 
Moderate Counts 164.18 (63.76) 179.61 (59.95) 0.25 
Vigorous Counts 1.54 (2.99) 1.07 (1.73) -0.20 
MVPA Counts 165.71 (64.57) 185.85 (58.85) 0.33 
Total Counts 257134.50 (94697.62) 294191.56 (95033.31) 0.39 
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Table 6 
   
    Objective Physical Activity - Descriptive Statistics and Effect Sizes of Study Variables by Group 
Variables 
Baseline Follow-Up 
Effect Size 
M (SD) M (SD) 
Minutes per Day 
      Behavioral 28.10 (12.98) 33.71 (6.63) 0.52 
   Informational  31.24 (10.34) 33.84 (10.73) 0.24 
Sedentary Counts 
      Behavioral  1284.90 (86.15) 1281.60 (192.49) -0.02 
   Informational  1232.66 (200.06) 1227.57 (191.23) -0.03 
Light Counts 
      Behavioral  174.35 (41.62) 188.64 (52.41) 0.30 
   Informational 189.17 (41.04) 174.86 (50.65) -0.31 
Moderate Counts 
      Behavioral  151.66 (32.96) 188.04 (52.68) 0.85 
   Informational  175.55 (82.79) 173.05 (67.42) -0.03 
Vigorous Counts 
      Behavioral 0.89 (1.29) 1.70 (2.43) 0.44 
   Informational  2.13 (3.95) 0.52 (0.43) -0.74 
MVPA Counts 
      Behavioral  152.55 (33.30) 189.74 (53.73) 0.85 
   Informational  177.69 (83.73) 182.45 (66.51) 0.06 
Total Counts 
      Behavioral  235884.95 (56843.58) 293563.02 (86377.37) 0.81 
   Informational  276452.27 (119017.51) 294741.53 (108012.65) 0.16 
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Table 7 
   
    Subjective Physical Activity - Descriptive Statistics and Effect Sizes for Total Sample 
Variables 
Baseline Follow-Up Effect Size 
M (SD) M (SD)   
Light - Times/Week 2.62 (2.48) 4.35 (2.11) 0.75 
Light - Duration 42.33 (67.34) 34.25 (30.83) -0.16 
Moderate - Times/Week 2.81 (1.81) 3.90 (4.10) 0.37 
Moderate - Duration 40.71 (46.32) 30.42 (22.85) -0.30 
Vigorous - Times/Week 2.90 (1.89) 3.85 (2.23) 0.46 
Vigorous - Duration 55.52 (76.94) 42.25 (28.40) -0.25 
MVPA 40.19 (18.42) 54.15 (29.12) 0.59 
Weekly Activity  48.05 (19.90) 67.20 (27.84) 0.80 
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Table 8 
   
    Subjective Physical Activity - Descriptive Statistics and Effect Sizes of Study Variables by Group 
Variables 
Baseline Follow-Up Effect Size 
M (SD) M (SD)   
Light - Times/Week 
      Behavioral 1.80 (2.39) 4.11 (1.83) 1.10 
   Informational  3.36 (2.42) 4.55 (2.38) 0.50 
Light - Duration 
      Behavioral 29.50 (37.15) 37.22 (33.55) 0.22 
   Informational  29.40 (30.83) 31.82 (29.86) 0.08 
Moderate - 
Times/Week 
      Behavioral 3.20 (1.75) 3.44 (1.81) 0.13 
   Informational  2.45 (1.86) 4.27 (5.37) 0.50 
Moderate - Duration 
      Behavioral 30.50 (18.48) 30.00 (18.37) -0.03 
   Informational  23.89 (15.77) 30.80 (27.28) 0.32 
Vigorous - Times/Week 
      Behavioral 2.40 (1.65) 3.67 (1.58) 0.79 
   Informational  3.36 (2.06) 4.00 (2.72) 0.27 
Vigorous - Duration 
      Behavioral 24.50 (18.02) 41.11 (30.90) 0.68 
   Informational  43.44 (17.01) 43.18 (27.68) -0.01 
MVPA 
      Behavioral 37.60 (15.11) 50.22 (14.08) 0.86 
   Informational  42.55 (21.45) 57.36 (37.79) 0.50 
Weekly Activity  
      Behavioral 43.00 (17.66) 62.56 (17.21) 1.12 
   Informational  52.64 (21.50) 71.00 (34.65) 0.65 
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Table 9 
   
    Sedentary Behaviors - Descriptive Statistics and Effect Sizes for Total Sample 
Variables 
Baseline Follow-Up Effect Size 
M (SD) M (SD)   
Weekday 57.70 (20.05) 55.30 (22.63) -0.11 
Weekend 65.12 (29.07) 65.33 (27.76) 0.01 
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Table 10 
   
    Sedentary Behaviors - Descriptive Statistics and Effect Sizes of Study Variables by Group 
Variables 
Baseline Follow-Up Effect Size 
M (SD) M (SD)   
Weekday 
      Behavioral 61.18 (21.39) 57.68 (26.02) -0.15 
   Informational  54.54 (19.22) 53.34 (20.54) -0.06 
Weekend 
      Behavioral 67.65 (38.01) 65.25 (34.85) -0.07 
   Informational  65.49 (19.68) 65.40 (22.19) 0.00 
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Table 11 
   
    Psychosocial Constructs and Interactions - Descriptive Statistics and Effect Sizes for Total 
Sample 
Variables 
Baseline Follow-Up Effect Size 
M (SD) M (SD)   
Self-Efficacy 63.63 (25.05) 67.75 (25.75) 0.16 
Physical OEs 26.24 (2.61) 25.95 (2.01) -0.13 
Self-Evaluative OEs 17.62 (3.17) 18.85 (2.70) 0.42 
Social OEs 12.38 (2.16) 14.15 (2.46) 0.77 
Goals 20.86 (8.58) 23.15 (7.82) 0.28 
Barriers 29.62 (4.88) 29.90 (4.71) 0.06 
Viewed Posts NA 79.76% (30.49) NA 
Engagement Rate NA 26.35% (33.77) NA 
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Table 12 
   
    Psychosocial Constructs and Interactions - Descriptive Statistics and Effect Sizes of Study 
Variables by Group 
Variables 
Baseline Follow-Up Effect Size 
M (SD) M (SD)   
Self-Efficacy 
      Behavioral 60.13 (27.72) 73.06 (20.99) 0.53 
   Informational  66.82 (23.23) 63.41 (29.35) -0.13 
Physical OEs 
      Behavioral 25.60 (2.84) 26.67 (2.35) 0.41 
   Informational  26.82 (2.36) 25.36 (1.57) -0.74 
Self-Evaluative OEs 
      Behavioral 17.00 (2.79) 19.56 (2.88) 0.90 
   Informational  18.18 (3.52) 18.27 (2.53) 0.03 
Social OEs 
      Behavioral 12.00 (2.36) 14.44 (2.40) 1.03 
   Informational  12.73 (2.00) 13.91 (2.59) 0.51 
Goals 
      Behavioral 18.20 (6.51) 21.78 (8.11) 0.49 
   Informational  23.27 (9.78) 24.27 (7.77) 0.11 
Barriers 
      Behavioral 30.40 (4.65) 29.56 (4.45) -0.18 
   Informational  28.91 (5.20) 30.18 (5.12) 0.24 
Viewed Posts 
      Behavioral NA 86.25% (20.26) NA 
   Informational  NA 73.86% (37.54) NA 
Engagement Rate 
      Behavioral NA 27.33% (30.82) NA 
   Informational  NA 25.45% (37.73) NA 
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Table 13 
      
        Time and Interaction Effects for Primary Outcomes 
       Time Effects Time X Group Effects 
Variables F p η2 F p η2 
Objective Physical Activity 
      
 
Minutes per Day 0.060 0.810 0.004 0.591 0.455 0.041 
 
Sedentary Counts 0.002 0.966 0.000 0.007 0.933 0.001 
 
MVPA Counts 0.649 0.435 0.048 1.045 0.325 0.074 
 
Total Counts 1.493 0.243 0.103 0.631 0.441 0.046 
Subjective Physical Activity 
      
 
MVPA 4.186 0.056 0.189 0.029 0.868 0.002 
 
Weekly Activity Score 8.426 0.009 0.319 0.002 0.968 0.000 
Sedentary Behavior 
      
 
Average Weekday 0.445 0.513 0.024 0.118 0.735 0.007 
 
Average Weekend 0.068 0.798 0.004 0.057 0.814 0.003 
Self-Efficacy 0.190 0.668 0.010 0.958 0.341 0.051 
Outcome Expectations 
      
 
Physical  0.166 0.688 0.009 4.848 0.041 0.212 
 
Self-Evaluative 6.338 0.022 0.260 5.529 0.030 0.235 
 
Social 12.127 0.003 0.403 1.970 0.177 0.099 
Goals 2.441 0.136 0.119 0.644 0.433 0.035 
Barriers 0.247 0.625 0.014 0.501 0.488 0.027 
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Table 14 
      
        Correlations Among Changes in Predictor and Outcome Variables - Behavioral Group 
Variables 
Self-
Efficacy 
Physical 
OEs 
Self-
Evaluative 
OEs 
Social 
OEs 
Goals Barriers 
Objective Physical Activity 
      
 
Minutes per Day  0.44 0.57 0.50 0.39 -0.21 -0.17 
 
Sedentary Behavior 0.13 -0.60 -0.30 -0.08 0.56 0.71* 
 
MVPA 0.19 0.24 -0.33 -0.30 -0.53 -0.77* 
 
Total Physical Activity 0.26 0.27 -0.20 -0.23 -0.53 -0.70* 
Subjective Physical Activity 
      
 
MVPA 0.85** -0.14 0.21 -0.36 -0.10 0.04 
 
Total Physical Activity 0.80** -0.02 0.29 -0.30 -0.24 -0.12 
Subjective Sedentary 
      
 
Weekday -0.39 0.39 0.28 0.56 -0.50 -0.07 
  Weekend -0.16 -0.32 -0.30 -0.26 -0.50 -0.01 
Note: * p < 0.05; ** p < 0.01; OEs = Outcome Expectations 
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Table 15 
      
        Correlations Among Changes in Predictor and Outcome Variables - Informational Group 
Variables 
Self-
Efficacy 
Physical 
OEs 
Self-
Evaluative 
OEs 
Social 
OEs 
Goals Barriers 
Objective Physical Activity 
      
 
Minutes per Day  0.12 -0.08 0.22 0.08 0.18 -0.57 
 
Sedentary Behavior 0.35 -0.33 -0.24 -0.35 -0.40 -0.27 
 
MVPA -0.38 -0.26 0.17 0.68* 0.31 -0.32 
 
Total Physical Activity -0.27 -0.14 0.24 0.69* 0.42 -0.35 
Subjective Physical Activity 
      
 
MVPA -0.27 0.13 0.36 0.80** 0.44 -0.04 
 
Total Physical Activity -0.4 0.07 0.33 0.79** 0.39 0.03 
Subjective Sedentary 
      
 
Weekday 0.08 0.38 0.43 0.39 -0.02 0.18 
  Weekend 0.05 0.03 -0.09 0.37 -0.23 0.38 
Note: * p < 0.05; ** p < 0.01; OEs = Outcome Expectations 
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Table 16 
 
  Program Evaluation 
 Question Mean (SD) 
How would you rate your overall experience with the SMART 
Program? 3.90 (0.85) 
How interesting was the content posted on the SMART Group Wall? 3.50 (1.05) 
How useful was the content posted on the SMART Group Wall? 3.35 (0.93) 
On average, how many times per week did you visit the SMART 
Group? 2.80 (1.24) 
On average, how often did you interact with the posted content? 2.05 (0.76) 
How much did you learn about physical activity from this program? 3.40 (0.82) 
To what degree did your participation influence your physical activity? 2.90 (0.85) 
How would you rate your interactions with Tom (on FB and in person)? 4.25 (0.55) 
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Table 17 
 
  Average Ratings of Wall Post Categories 
Category Mean* (SD) 
Infographics 4.84 (2.39) 
Local 4.26 (1.63) 
Quotation 3.89 (1.82) 
Technology 2.89 (1.88) 
Video PSA 4.58 (2.09) 
Websites 3.05 (1.78) 
Miscellaneous 3.79 (1.87) 
* Lower means indicate more favorable ratings 
 
